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INTRODUCTION. 


AS I have, in the following little Treatiſe, 
laboured to ſerve the Community, in my Opinion, 


I have much to hope from its Candour, but no- 


thing to fear from its general Cenſ: ure. 


My Deſian ts to reſcue Calculation from the 
Intricacy and Obſcurity in which it was too long 


involved ; and, an impartial Examination of the 
Notes and Remarks on the various Methods hi- 


therto publiſhed, eſpecially the laſt Sheet on the 


Subjed, will Heu how far my Endeavours have 
been g Ful. | 


The praffical Surveyor, who would w 5 to 0 


be decided by Arithmetical Calculation, WHICH 
CANNOT ERR, will find this ſmall Volume 
his "beſt Companion, and his Employers muſt, 
of Courſe, experience it their beſt Friend. 


Meath-Strect, Octob. 12, 1788. : | . 
| Tuomas HARDING. 


* 
\s 
PE — 4 — * . — Y " 
Ot —⁰——————— 


d 3 
n — 
— — = 


r 


8 


- 
3 * 8 * 1 
= —_ > 1 r \ = 


— — p 


— — — 
* 2 


* 


—_— 


PP 


I 

: 
1 
4 
f 
Y 


148 

* 
[4 

= 


OBSERVATION. 
'TPON a cloſe Inſpection of Royer rsoN's S»C 
Tables, whereof the following is a Copy, 
many conſiderable Errors were diſcovered, which, 
for a long Time, made me heſitate about their Pub- 
lication.z but having at length happily thought of 
an Expedient to remedy every Defect, by the Addi- 
tion of an eaſy auxiliary Table, I may now venture 
to offer them to the PRAcTiCAL SURVEYOR in as 
perfect a State as if no ſuch Errors had ever exiſted, 
This Table, which is compriſed in one Page, is pre- 
fixed to the general Tables, and irs Uſe is as fol- 
lows: Firſt enter the auxiliary Table with the Bear- 
ing and Diſtance, and if zoTH be found there, take 
out the Latitude and Departure next adjoining ; If 
BOTH be not found there, make uſe of the general 
Tables, as hereafter directed, for there is no Error 
but what the auxiliary Table corrects. 
N. B. If the Bearing be under 45?, take out the 
Latitude and Departure as they occur; if over 4.59 
reverſe them, | 


VARIATION or, rue NEEDLE. - 


HE Variation of the Needle this Year, at Dub- 

lin (Sept. 1788) is 269.50! Weſterly, having 

increaſed, uniformly, ſince the Year 1657 at the 
Rate of 12 Minutes 20 Seconds, nearly, a Year. 


PROBLEM. 


Having the Notes of a Survey, recently taken, 
to find what the Bearing of any ſtationary Line 
was, any Number of Years paſt, ſince the Year 
1657 : Multiply the Years elapſed by 12 Minutes 
20 Seconds, and add the Product to the preſent 
Bearing, the Sum will be the Bearing required, and 
vice verſa. Fo 
_ This Problem will be found extremely uſeful in 
tracing the Down or other Su RvR Vs, or in RECO® 
'VERING LOST OR DEFACED MEARINGS. 
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Latitude and eparture: 


8 INCE we are taught to entertain ſo 
p Night a Notion of the Value and Im- 
portance of Tables of LaTtitupe and 
DegraRTURE,. and to eſteem the Perſons; 
who undertake to publiſh them, as Men 
of extraordinary Learning and uncommon 
Abilities, let us examine how far they are 
entitled to.ſuch exalted Diſtinctions. We 
underſtand that thoſe Tables comprehend 
the Reſolution of Right-angled Triangles 
in abſolute l and that the ie 
5 2 has 


x 


« +) . 
has been bello tod upon them by Naviga- 
tors, becauſe they ſhew (by Inſpection) the 
Sine of the Angle. of the Courſe, and its 
Complement, one of which determines the 
LaTiTuDE, and the ether the DERPART - 
URE. We alſo perceive that we are in- 
debted to the Induſtry of Regiomontanus 
alone for the Expedient: That able Ma- 
thematician, ſo early as the Lear 1466, 
knowing that the Sides of ſimilar Frian- 
gles are proportional, and that in every 

Right-angled Triangle (the Hypothenuſe 
being made Radius) the Sides are the Sines 
of their oppoſite Angles, wiſely eoncluded, 
That, if he ſuppoſed the Hypothenuſe to be 
ts and could determine the proportional 

Length of the other two Sides, the Solati- 

on of all other ſimilar 'Triangtes would 
follow of Courſe ; for as the Radius of the 
firſt would be to its Sides Teverally, o 
would the Radius of the ſecond be to its 
Sides: 'Therefote as Unity would always 
be the firſt Number in the- Stating, the 
Product of each Side of the firſt into the 
Radius of the ſecond would anſwer the 
Purpoſe. This being premiſe he enter- 
ed upon the arduous Taſk of finditg the” 
Sine eotreſponding to every Degtee and 
Minute of the Quadrant; and havi Ving difs! 
poſed them Hagar er or fo. as to exhi- 
bit 


W. {(.35 4} 
bit the Sine of an Angle and its Comple- 
ment at once to view, he called the Canon 
A Table of NATURAL SIN BS. By theſe 
Fables all our modern ones are conſtruct- 
ed, thus; In a Ri ightrangled Triangle, 
there is given the Hypothenuſe 2, one 
of its Angles = 40 Degrees, and conſe- 
quently the other = 50”, ta find the Sides. 
The Natural Sine of 40“ is 464278, and of 
50» is 6604, which being doubled make 
1,288 56 and 1,5 3208, or (the laſt. three 
Tiguses being cut off as unneceſſary) are 
1,29 and 1,63, the Sides required. Theſe 
Rand in a Line with 2, under 40 Degrees 
in the Table of Latitude and Departure. 
But to make this a little more intelligible. 
Suppoſe the Courſe or Bearing be S. W. 
37% s „ and the Diſtance 2 Miles or 2 
Chains, to find the Latitude and Depart 
ure (or rather the Difference of 1 
and Departure). The Natural Sine of 
37 160 18,6083, and of its Complement, 
7960, theſe being multiplied; by 2 produce 
1,59 for the Difference; of Latitude, or 
Southing, and 1,21 for the Departure or 
Weſting, which ſtand i in a Line with 2, un- 
der 3) Degrees, andi are diſtinguiſhed by 
the Terms Lat and Dep. er the Letters 
N.S. and: E. W. at the Top, an the aforer 
fad Tables. So that all the Art of making 
| AS. them 


C #7 
them conſiſts in multiplying the ſeveral 
f Natural Sines and Co-Sines of every De- 
| DSree and Quarter up to 45 by 2, 3, 4, 5, 
| &cc. ſucceſſively, and placing their Products 
yerularly under-one-another in proper Co- 
lumns; or elſe, by adding the common 
Natural Sine and Co- Sine as often to 
themſelves; as there are Units, leſs I, in 
the laſt Term of the Diſtance; the Let- 
ters Lat. or N. &. being placed over the 
Co-Sine Producte, and Dep. or E. N. wy 
Zhe Sine. Hence the Natural Co-Sine 
always the Latitude, and the Natural Sine 
the Departure, correſponding to the firſt 
Term of the Diſtance under every Degree. 
Thus may à School-Boy, 'whothas ad- 
 vanced no father than (Multiplication, 
or even "Addition, compoſe Tables of 
Latitude and Departure, not-only to eve- 
ry Quarter of a Degree, as is cuſtomary, 
= alſo to every Minute, were it neceſſary. 
So that the Compilers of ſuch Tables can 
lay Claim to no greater Merit than that of 
being, for the melt Part, INCORRECT 
Odeirks. ! 108 15,1 
-i1But it is Matter bf Seher that the 
Origin of thoſe Tables are at preſent ſo 
little underſtood, ſceing they have been 
Aud 1 much the. more char: ja and fami- 
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liar by their happy Afliftance i in the Art 
of Surveying, Whether this * 
from the Novelty of their Application, by 
which they ſeem to be, another Species, 
and for — Underſtanding of which ſo lit 
tle Share of Inſtruction is * — that it 
can be acquired by Precedent alone; or 
from the indefatigable Endeavours of thoſe 
e to keep People in the 
Dark, by pretending they are the Produc- 
tions of their own Brain, and have heen 
accompliſhed by Dint of cloſe Study and 
Application for many Years, 18 diffeult to 
determine: But ſince it is the Caſe, we 
think it incumbent on us, to 3 
thoſe who are ſo egregiouſly miſtaken or 
impoſed upon, eſpecially ſuch Gentlemen 
of Letters, as, through an Attention to 
more important Matters, may not have 
had an Opportunity of making this Branch 
of Science any Part of their Study, as they 
are liable 70 be taken into foſter and encou- 
rage ſuch Pyoductiont, through a Motive of 
Compaſſion for the laborious. Undertaker, 
and a tender Regard for the lighteſt In- 
provement, In THE Fine AR BY and 7 7 
CHANICKS.,, | 
Eaſe and Sim olicity ſhould be th the 

vailing Objects of. every Deſign. 8 
to e ene e this Kingdom: in 


„ particular, 


I I-42 
rticular, is zielt indebted; was entire- 
y of this Way of thinking, when he made 
Cbhoite of tlie Hmple Natural Sines, in 
Preference to any other, with Which he 
coinpoſed a very conciſe Table of Multi- 
pliers; ſuited to the Uſage of the common 
Circumforentor. Noble, Who has availed 
himſelf much of the Lights thrown on the 
the Subject by his ingenious Predeceſſor, 
(to avoid the Trouble of continually mul- 
tiplying) ſubſtituted the Numbers ther- 
ſelyes, to be obtained, partly by Inſpecti- 
on; but was fo much aware of Prolixity, 
that. he carried them no farther than 2 
Four- Pole Chains, by which, and the fin- 
gular Diſpoſition of them, he has judici- 
. ouſly eircumſeribed his T ables within very 
Narrow Bounds: 720777 25 G790% 
If Perf; pieuity be net principally conſi- 
dered, elpecially i in the Art of Surveying, 
it will dwindle once more into its original 
Ferplexity. Voluminous Tables, whether 
mate to ſuit complex Inſtruments, or 
gtherwiſe carried out to an unneceſſary 
-Eength, can never anſwer any advantage- 
ous. arpoſe. ” The ſame Law that pre- 
vails in Mechanicks holds good in this, 
viz.” That What is gained f in Power 
© is loſt in Time.“ That is, if we gain a 
Pr Advantage by taking the 
Numbers 
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Tables, whereof the following is a Copy, 


many conſiderable Errors were diſcovered, Which, 


for a long Time, made me heſitate about their Pub- 
lication; but having at length happily thought of 
an Expedient to remedy every Defect, by the Addi- 
tion of an eaſy auxiliary Table, I may now venture 
to offer them to the PRACTICAL SURVEYOR in as 

erfect a State as if no ſuch Errors had ever exiſted. 
This Table, which is compriſed in one Page, is pre- 
fixed to the general Tables, and its Uſe is as fol- 
lows: Firſt enter the auxiliary Table with the Bear- 
ing and Diſtance, and if BoTH be found there, take 
out the Latitude and Departure next adjoining ; If 


BOTH be not found there, make uſe of the general 


Tables, as hereafter directed, for there is no Error 
but what the auxiliary Table corrects. 

N. B. If the Bearing be under 45, take out the 
Latitude and Departure as they occur; if over 45% 
reverſe them. 


VARIATION or Tye NEEDLE. 


HE Variation of the Needle this Year, at Dub- 
| lin (Sept. 1788) is 269. 50! Weſterly, having 
increaſed, uniformly, ſince the Year 1657 at the 


Rate of 12 Minutes 20 Seconds, nearly, a Tear. 


PROBLE M. 


Having the N a Survey, recently taken, 
to find what the Blaring of any ſtationary Line 
was, any Number of Years "paſt, fince the Year 
1657 ; Multiply the Years elapſed by 12 Minutes 
20 Seconds, and add the Product to the preſent 
Bearing, the Sum will be the Bearing required, and 
vice verſa. 

This Problem will be found extremely uſeful in 
tracing the Dow or other SURVEYS, or in REco- 
VERING. LOST OR DEFACED MEARINGS, 
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„ 
Vanity of attempting to chain even to 
Half a Link. The Improbability of mea- 
ſuring in a Right Line, if there was no 
other Obſtacle, would effeQually prevent 
it; which Conſideration has, perhaps, giv- 
en Riſe to a generally received Maxim, 
among Surveyors, VIZ. That one and the 
ſame Perſon would find it very difficult to 
meaſure a Station of any conſiderable 
Length twice over alike. But there is no 
Occaſion for ſuch Nicety, were it even 
poſſible; ſince (as has been before obſerved) 
the Surveyor can, with, the greateſt Pro- 
priety, limit his Stations as he pleaſes : He 
can readily terminate his Diſtance to a ſin- 
gle Link, if he finds it inconvenient, at 
any Time to do it at 10. His Off-ſets will 
not be, by this Means, in the leaſt affected, 
as we grant they may, in the former Caſe; 
though, upon the Whole, ſuch an Altera- 
tion in the Off- ſets would be no Detriment, 
they being, when projecty taken, the moſt 
correct Part of a Survey. But if Nothin 
can prevent the eager Diſpoſition of thoſs 
Scribblers to appear in Print, (however de- 
trimental it may be to the Community, by 
creating Doubts; in the Minds of landed 
Proprietors, and others, about the Certain- 
ty of the Methods already practiſed, and 


endleſs „ among 3 them- 
ſelves) 


(82 :) 
ſelves) let them fairly tranſcribe the above⸗ 
mentioned Tables, or put them to the Preſs 
as they are; but, at the ſame Time, they 
ſhould: candidly acknowledge where they 
found them, and not ſtrive to arrogate a 
Merit they have not the leaſt Pretenſions 

to: When they do this, they may be al- 
lowed the Liberty of adding one Decimal 
more, inſtead of the Increaſe of the ſecond 
by r, if the third is equal to or above 5, 
provided they take Care to make the ne- 
ceſſary Alteration in the ſecond Place; 
though, we are certain, it will be of no 
more Service to us, than the indulging ſo 
idle a Curioſity will be to themſelves. 
Were we to expatiate upon the various 
Instruments in!Uſe among Surveyors, -we 
might draw more forcible Inferences from 
it in Favour of our Hypotheſis than all that 
has been advanced. But we ſhall. confine 
ourſelves to a few Obſervations. Whate- 
ver may be ſaid of other Inſtruments, there 
is no denying, the ſuperlative Uſe of the 
ne in Caſe it be well made, 
and the free Uſe of the Needle be not re- 
ol tarded by any hidden Attraction; but where 
tl there is any ſuch Obſtruction, we fub- 
ſcribe to the Preference of Hood s Compaſs 
Theodolite. This Inſtrument has two ca- 


1 Advantages, and two oppoſite Diſad- 
vantages. 
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vantages. The firſt conſiſts in its Uſe 
both as a Theodolite and Cricumforentor; 
the ſecond in the Length of the Needle and 
the Friction of its Parts. However, one of 
theſe latter ſeems to be partly provided 
againſt, by the Needle's being confined to 
a certain Space, which prevents its Vibra- 
tions, and helps it to ſettle ſooner than it 
otherwiſe would do; and no Doubt the ſe- 
cond may be aſſiſted very much, by the 
Care and Management of a judicious Ope- 


rator. Should this Inſtrument ever come 


into Vogue, ſince it is contrived to give the 
12th Part of a Degree, or every g Minutes, 
how ſhall we remedy the Defect of the Ta- 
bles, in that Caſe ? Muſt they be increaſed 
to three Times their ordinary Bulk, to an- 
ſwer this Purpoſe? If we conſider the 
preſent Size, we ſhall be ſtartled at the 
Suppoſition. But if no other Method for 


finding the Latitude and Departure can be 


obtained, we muſt have Recourſe to the 
original Tables of Natural Sines, which 
leave us juſt where we were upwards of 
300 Years ago. 


APPENDIX 


" 
eee ee eee CENTRED 
A P P E N DI X 


The more 5 Uſe of TABLES of 
LaTiTuDe and DEePyRTURE, eſpeci- 
ally the following, w (agrecable to 
ſundry Methods of Calculation) are, of 
all others, beſt Tit to he Purpoſe. 


IRST it may be proper to RV FER that ah 
Editor of thoſe Tables has purfued a Plan 
— different from the Original; viz. 


I. By allotting two Pages to evety Degree, and 
its Quarters ; 


II. By —_— the . 1 to 100 


| The San of this Diſpoſition'n refults from 
two important Conſiderations; viz. 


* 1 That 


T7 
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That they are, by this Means, rendered more 
plain and intelligible, and the Management 
of them more certain: For the Confuſion 
which a Multiplicity of Figures, arranged un- 
der different Degrees, in the ſame Page, muſt 
neceſſarily create, is, by this Means, avoided; 
the Eye and Attention being entirely confined, 
to the ſingle Object under Conſideration. 


As we have ſet out, by giving an impartial 
Account of the Conſtruction of thoſe Tables, &c. 
ſo we ſhall as impartially proceed, by ſhew- 
ing their Application to the various Methods 
made Uſe of, for determining the Area of 
Right lin d Figures arithmetically, and leave 
the Reader to judge of the Preference that ought 
to be given to one more than another: This we 
ſhall do by a Calculation of the Notes of a Sur- 
vey (taken in November 1770) agreeable to each 
of the ſaid Methods. 


In the Uſe of thoſe Tables a few Obſervations 
only are neceſlary. 


„ 


I. If a Station conſiſts of any Number of even 
four- pole Chains, | 


The Latitude and Departure will be found 
(at Sight) under the Bearing, if leis than 
45 Degrees, or over it, if more, in a Line 
with the Diſtance. Wt 


II. If 


ns 
En 
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; | - * | 
II. If a Station conſiſts of any Number of 

Chains and Tenths of a Cham, under 10 four- 


pole Chains, 


The Latitude and Departure will be found 

(as above) under or over the Bearing, the 

Decimal Point, . or Separatrix, being re- 

moved one Figure to the Left, which leaves 
a Figure to the Right to ſpare. 


III. If the Diſtance be any Number of Chains 
and odd Links, 


The Latitude and Departure muſt be taken 
out at two Operations, 1ſt the Latitude and 
Departure correſponding to the Chains, and 
then the Links; or, according to the ſe- 

cond Obſervation, firſt the Chains and 

\ Tenths (if under ten Chains) and then the 
odd Link or Links, both which muſt be 
added together; where it is to be obſerved 
that there is, in both Caſes, one or more Fi- 
gures to ſpare. 


To fave the repeated Trouble of an Addition, 
(in this Reſpect) a judicious Surveyor will always 
limit his Stations (if poſſible) to whole Chains or 
Chains and Tenths (which was inſiſted on in the 
preceding Eſſay) and this he can conveniently do 


at every Station, ſave the laſt, as the following 


Field- Notes teſtify.---See Page 20. 
B 2 = To 
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To illuſtrate the foregoing Obſervations, 


I. Suppoſe a Courſe or Bearing to be 35 f De- 
grees South Eaſt (which will be expreſſed thus 


S. E. 253)and a Diſtance of 79 four-pole Chains. 


Under 35 (4) and oppoſite 79 we find 64,52 
Lat. and 45,59 Dep. which ſignify, that the End 
of that Station differs in Latitude from the Be- , 
ginning 64,52 Chains, and in Departure 45,59 
Chains; the ſormer being counted on a Meri- 


dian and the latter on a Parallel, that is, ſuch a 


Station and Bearing takes us by ſo much nearer 
to the South and Eaſt. 


Again, let the median be 54 1 Degrees and 
Diſtance as before, then over ſaid Degree we find 
the ſame Numbers, but that which was the Lati- 
rude then is the Departure now, becauſe 54 2 is 


the Compliment of 35 x Degrees to 905 VIZ. 


C. L. 


Lat. 45,59 
Dep. 64,52 


II. Suppoſe the ſame Bearings, but the Diſtance 


7 Chains 90 Links. 


Here we find the ſame adn but the De- 


eimal Point muſt be removed Oe Figure to the 


Left. 


Thus 


NCC 


R228 
Thus, under 35; 4 and in a Line with 79 or 7,9 
are 
4 E. 
Lat. 6,45 
Dep. 4,560 


the 5 in the Departure being increaſed by 1, be- 
cauſe the 9 is rejected; but over 54+ we get 


8 
Lat. 4, 56 


Dep. 6, 45 


HI. Let the Bearing be as "Ik 25 2, but the 
Diſtance 7 Chains 79 Links. 


1 4 . 
Oppoſite 7,0 Lat. 6,29 Dep. 4,43 
9 7 Links 5 
6,36 4.49 
Or, 

„ Dep. 4x 
Oppolite 7, Lat. 5,72 ep. 4,03 
28 64 Links 545 
The ſame as before 6, 36 449 


Theſe Things being premiſed, we ſhall, with- 
out any further Preamble, introduce the afore- 
ſaid F ield· Notes. 


NOTES 


Taken in November 1 770. 


(OrrsE Ts omitted here.) 


The firſt Column ſhews the Number of Sta- 
tions; the ſecond, the Bearings (taken by a Cir- 
cumforentor) in Degrees and Quarters ; the third, 
the Diſtance in four-pole Chains and Links (Plan 
tation 


id 


. Diſtance 
51 Bearing. | ; N. | "= BL og 
by 11 — 

iS. E. 302] 3,20 2,6 1,2 
| 215. E. 15 4 4,60 4.44 1,20 | 
38. W. 70 2, 30 0,77 2,16 

41S. E. 54] 4,40 4,380 0,44] 
5N.W.64 3 6,10 | 2,00 | 5,52 

6IN. E. 7 1,90 | 0,36 130 

IN. W. 62] 7,20 | 335 | 6,38 

8 IN. E. 31 3,90 3.34 2500 

05 N. W. 32 2 2550 2511 | 1,34 | 
1101S. E. 83 3 3,00 0,4.0 2,58 
118. E. 25 2,80 2,53 1,2 wo 
2 N. E. 29 | 2,00. | 1,75 599 | 
13 N. E. 554) 3,11 | 1,97] 12554 | 
| a Proof 15,28115,28|15,40[15.40 


| 


1 
N 


n 
tation Meaſure.) The laſt four Columns exhibit 
the Difference of Latitude and Departure of each 
Station, taken at Sight, from the Tables, as al- 
ready directed. | 


For INSTANCE. 


Station firſt is S. E. 304 Degrees and Diſtance 
3,20 Chains; under 304, in ſaid Tables, and op- 
polite 32 we find 2,76 and 1,62 : Theſe Numbers 
are placed oppoſite Station 1ſt, under S. and E. 
which ſignify Southing and Eaſting, or that the 
End of that Station is 2,76 nearer the South, and 
1,62 Chains nearer the Eaſt than the Beginning. 
The End of the ſecond is found (in like 


Manner) to be 4,44 Chains, and 1,20 Chains 


nearer the ſame Points than the End of the firſt. 

The End of the third 57 Links and 2,16 Chains 
nearer the South and Weſt, than the End of the 
ſecond, &c. The 5th being North and Wet, 
its Latitude and Departure muſt be placed under 
N. and W. and fo of all the reſt. Thefe Co- 


lumns being filled up, if the Sum of the North- 


ings are found equal to the Sum of the Southings, 
and the Sum of the Eaſtings to the Sum of the 
Weſtings, the Field-Work is rightly taken, and 


we have (on this Occaſion) no further Uſe of tile 


Tables, the Work being prepared for one or 
other of the enſuing Methods of Calculation. 


I. Mr. 


* 
a 


1 


I. Mr. BURG H's Method. 
. | 


By this Method the Area may be obtained four 
Ways, viz. from a Parallel paſſing thro' either the 
extreme Points of the Survey, North or South ; 
or a Meridian paſſing thro' the extreme Points, 
Eaſt or Weſt. If the Calculation be made from 
a Parallel paſſing thro” the extreme South Point, 
and the Land, to be ſurveyed, kept on the Right 
Hand (as is cuſtomary) then the Eaſt Area will 
be the largeſt; if from a Parallel paſſing thro' 
the greateſt extreme Point North, the Weſt Area 
will be the largeſt: The contrary happens if the 
Land to be ſurveyed be kept on the Le Hand. 


Agreeable to his Example we have kept it 


on the Right Hand, and calculated from a 
Parallel paſſing thro' the greateſt extreme South 


Point.----See the York and the Remarks thereon in 


the firſt folding Leaf. 
II. Mr. GIBSON's Methods, 


OBSERVATIONS. 


The firſt and ſecond of his Methods differ from 
Mr. Burgh's in two Particulars; one is, that he 
calculates by half Departure inſtead of whole ; 
the other, that (to avoid the Trouble of finding 

- | | the 


D 
Y 
5 
8 


( 23 ) 
the greateſt extreme Points Eaſt and Weſt) he 


makes Uſe of the Sum of the whole Eaſtings or 


Welſtings, inſtead of the greateſt Extreme, which 
in all Chis throws the firſt Meridian beyond the 


Limits of the Land, by a Diftance equal to the 


Departure of the firſt Station from the oppoſite 


Extreme. His firſt Method ſuppoſes the Meri- 


dian to lie on the Weſt Side of the Land, and his 
ſecond on the Eaſt Side; in which Caſes the 
South and North Areas will be alternately the 
largeſt. But 


His third and fourth MeTawops 


0 Are as much ſuperior to, as they are different 
from the firſtand ſecond: In the Uſe of thoſe he 
always ſuppoſes the firſt Meridian to paſs thro the 


Land or Map, the Reſult of which is, that the ſe- 
veral Meridian Diſtances Eaſt of the firſt Meridian 
(as in the former Caſe) and Weſt of it (as in the 
latter) are leſſened by a Number equal to the Di- 


ſtance between the two Meridians; and conſe- 


quently that the Products which conſtitute the 


ſeveral Areas are by ſo much diminiſned. A 
View of his firſt and third Methods, with the Re- 
marks thereon in the ſecond folding Leaf, will 


clearly demonſtrate this. The fourth Method 
differing nothing from the third, fave in the Man- 
ner of placing the Products is (as well as the ſe- 
cond) for Brevity Sake, omitted. - 0 
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This Method differs in many Reſpects from 
the preceding. He ſuppoſes the Land to be cal- 
culated, or its Map, incloſed by, or inſcribed in, a 
Parallelogram ſormed by two Meridians and two 
Parallels, the former paſſing through the greateſt 
extreme Points of the Survey Eaſt and Weſt, and 
the latter thro' the greateſt extreme Points North 
and South. In which Caſe, the firſt Thing to be 
done is to caleulate the Area of the circumſcri- 
bing Parallclogram, and next the Area of the 
angular Spaces contained between it and the in- 
oed Sutvey, the Difference of which is the Area 
ot Map. This he effects by firſt finding the 4 
greateſt Extremes, and then obſerving the Num- 
ber of Stations which run counter or contrary to 
the natural Order or Succeſſion of the 4 Quarters 
of the Compals ; - ſuch Stations he calls indirect 
or retrogtade, and defines them thus: If in 
- * /proceeding Southerly from the greateff extreme 
Point North, there happens a Station to turn 
e Northerly, ox in procceding Northerly from 
the greateſt: extreme Point South, there hap- 
| * pens a Station to turn Southerly ; moreover, 
if in proceeding Weſterly from the greateſt 
_ © extreme Point Eaſt, there happens a Station to 
turn Eaſterly, or in proce<ding Eaſterly from 
the greateſt extreme Point Weſt, there happens 
* a Station 


— 8 — — * __ 
r * 


—_ 
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n 
4 Station to turn Weſterly, ſuch Stations are 
indirect, &c.” Theſe indirect or retrograde 
Stations being obſerved, after the aforeſaid four 
greateſt Extremes are found (which are eaſily 
diſcovered, either from the Field-Notes, or from 
a Protraction of them) the Sum of their reſpective 


Northings and Southings taken from the Sum of 


the Northings or Southings of the whole, and the 
Sum of their Eaſtings and Weſtings taken from 
the Sum of the Eaſtings or Weſtings of the whole 
Survey, leaves the two Sides of the circumſcribing 
Parallelogram, the Product of which is its Area. 
He next finds the Latitude of each Station from 
the extreme Points North and South, © by add- 
„ing the Northings and ſubtracting the South- 
“ 1ngs in proceèding to the extreme Point Weſt, 


* or adding the Southings, and ſubtracting the 


„Northings in proceeding to the extreme Point 
« Eaſt,” which two Columns being completed, 


every two adjacent Latitudes are added together, 


and their Sum multiplied by the particular Eaſt- 
ing or Weſting oppoſite to each, the Sums of which 


Products, leſs by the Sum of the Products of all 


thoſe which have indirect Departure either Eaſt 
or Weſt, are twice the Sum of the aforeſaid an- 


gular Spaces; which being divided by two, and 


fubtracted from the Area of the Parallelogram : 


firſt found, leaves the Area of the Survey. By 


this Method the Area may be found two Ways. 


---See the Work and Remarks in the third folding 
Lid 3 
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Nor the forego- 
Mr. BURGHs 


14,3520 
59,1420 
28,6894 


8,8320, 1924, 228 
+110,58 19,41 18,6336] 
12,35122,93158,24221 


281,2930[122,7688 
122,7688 


2,0)158,5242 
Area 7492621 IS: 


N. B. The Criterion Column C is retained here al for 
the Sake of Illuſtration, it being ſeldom uſed by Prac- 
titioners, as any Number, not leſs than 9,59, in the 

| Column C, would anſwer as well. 


n 


20, 5848 


*. 


g 
Po} 


Dun 


Remarks. 


HE Criterion Column C is that by which Mr. Buzcn| 


arrives at the Knowledge of the greateſt Extremes North 


nd South. This he does by adding to the Latitude of the 


cond Station, the Latitude of all the reſt ſucceſſively, agree- 
ble to the Nature of poſitive and negative Signs, the Sign + 
eing affixed to the Northings, and — to the ning - this 
eing done, the greateſt Quantity with a negative Sign (be- 


ag the abſolute Northing of the firſt Station, or its greateſt] 


arallel Diſtance from the extreme Point South) is placed un- 
er L in a Line with Station 1, which in this Example is 
„59; to and from this Quantity is again added and ſubtract- 
d the Northing and Southing c every ſucceeding Station 
without any Regard to the Nature of the Signs + and —) 
he Sums and Remainders of which are the abſolute Northings 
f every following adjacent Station ; thus from 9,59 is taken 


„44, from the Remainder 0,77, from this Remainder 4,38, | 


ec. which being ſo completed, every two adjacent Latitudes 
re added together ſucceſſively, beginning with the - firſt and 
iſt ; viz. in this Example 9,59 and 12,35, next 9, 59 and 
„15, and ſo on, which completes the Column T. The ſeve- 
al Quantities in this Column are next multiplied by the par- 
icular Eaſting and Weſting oppofite there to, and the Pro- 
lucts placed in the Columns T. E. and T. W. (ſignifying 
Total Eaſt and Total Weſt.) Thus 21,94 is multiplied by 


„62 = 35,5428 to be placed under T. E. becauſe 1,62 is Faſt- 
ng, 14,74 by 1, 20, 9, 53 by 0,77, &c. The Difference be- 
ween theſe Columns is twice the Area in Square four- pole 


Chains, which being divided by 2 and 10, quotes the Area 
n Acres and Decimals, - 

So the Area in this Example is 7,92621 Acres, or 7 
\cres, 3 Roods, and 28 Perches. 25 DE 
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Method, applied to the} 
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for which Purpoſe they are marked with 


7,9262 1 (as before) the Area required. 


Calculation of the fore] 
going Norzs. 
f Stat, rica bop N. Area, 8. Area. 
| 1% 2 
+ 081 wing 44739 
. die 18,2328 
. e 13,1976 
3 71,3064 
-N 2 2181 35-7249] thy 
8 Jt ty 492876] 
JW. 229 240 32.3475 
E e 
W. 2% 719] 16.4359 
eee 
. 9 28, S890 
E. od dc 21-6659) | 
b . 71,5 25,0101 
| e eee 
; 160,3675 
[ 10)79,2621| 
N. B. The 8 ny Bearings 2 


omitted here, which ſee, Page | 


8 N ths. 


— . —— 
o " T : - * 


Remarks. 


% 


1 Bearings and Diſtances being the 


ſame as before, are here omitted ; but 
the Latitude and Departure are placed in 
the ſame Column under Lat. & 4 Dep. 
the Latitude of each Station over the half 
Departure of the ſame Station, The Me- 
ridian Diftance 15,40 (equal to the Sum 
of the whole Eaſtings or Weſtings) is 
placed at the Top, under Mer. Diſt. and 
(becauſe the firſt Meridian is ſuppoſed to 
paſs by the Weſt Side of the Land or Map) 


the Eaſtings muſt be added to, and the 


Weſtings ſubtracted from that Number, 


the Signs + and —, Thus the Depar- 
ture of the firſt Station being Eaſt 0,81, is 
added to 15, 40 = 16,21, and then to 
16,21 = 17,02, the ſecond being Eaſting 
is added in like Manner, but the third being 
Weſting is ſubtracted, and ſo on. When 
this Column is completed, the Number 
joining every Latitude muſt be multiplied 
by ſaid Latitude; viz. 16,21 by 2,76, 
17,62 by 4,44, &c. and the ſeveral Pro- 
duQs placed in the adjacent Columns N. 
Area and S. Area, according as the Lati- 
tude is North or South. The Difference 
of the Sums of which 79, 2621 are Square 
four-pole Chains, which divided by 10 is 
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Third Method, 
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1 4 


{ ©%, 
P . 


5 x; 
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ditto. 
Ke. | Dedud. 
iE 
lf, 2,23 56 
205 9 
0 F 9,8568 ; 
1 
5 1,3398 
BE) 
AF 3,8544 
W © 
20 [ 43160 
9 W 
** 1,2564 
00 19,2625 
1 — 
40 26,5 196 
WE 
8 W 16,0571 1225 
W 
0 2, 596 
5 
OW 10,3730 
2/W N 172 
4 wW 5.2850] 
1 
WI 2,2479 
92, 2311012, 9690 
12,9690 
792621 


B. The Latitudes an 


Departures being retained| roth and 11th) under DeduRtions. 
| the firſt Method, it wa 


10ught needleſs to inſert 
em 


i thro? the firſt Station, and the Survey, as in the. reſt, 
kept on the Right Hand, and hence the following Rule for 
ſolving it : | | 


cc 
cc 
cc 


The Meridian Diſtance when eaſt multiplied into the 
Southings, and the Meridian Diſtance when Weſt into 
the Northings.” 


_ Likewiſe, 
cc 


„The Meridian Diſtance when Eaſt into the Northings, 


* and the Meridian Diſtance when Weſt into the South 


cc ings,” | 


cc 


The Sum of the former leſs by the Sum of the latter, 


cc 


is the Area of the Map or Survey.” 


| Here the Eaſtings as before are marked with + and the 
Weſtings with —, and are to be each of them reſpectively 
added to the Meridian Diſtance preceding, according to the 


Nature of the Signs (as the Northings and 3 were 
in Mr. BuxGHn's Criterion Column) the Letter E being 


placed oppoſite every Affirmative, and W oppofite every 
Negative Total. Therefore, ſince the firſt Meridian is 
ſuppoſed to paſs thro? the firſt Station, the Half Departure 
of ſaid Station is the Meridian Diſtance to be firſt inſerted, 
thus o, 81 E. is put down and added to. itſelf = 1,62, the 


this is again added the Eaſting of the ſecond, &c. At the 


whole Departure or Eaſting at the End of ſaid Station; to 


here, 


4th the Sign changes, 1,08 the Departure of the 3d Station 
to be added, being —, or W, after which the Totals conti- 
nue W, all the Way down. This Column being thus com- 
pleted, the Meridian Diſtance, and every Latitude adjacent 
thereto, muſt be multiplied together (as before) and the ſe- 
veral Products placed in their proper Columns, i. e. Eaſtings 


d 


into Southings, or Weſtings into Northings under Area; but 
Eaſtings into Northings,, or Weſtings into Southings (as the 
The Difference betwee 
the Sums of which is the Area ſought. 5 : 


the former, 


* 


/ 


Y this Method the firſt Meridian 18 fp PSſed to paſs| 


Compare theſe ſeveral Products and their Sums with 


— 


| "9 E. 
Ex. 8. 


E 


Ex. W. 
Ss 


Ex. N. 


— 


Area of the Angled Spaces 65, 9739 


8. | E. [ys 9% == S. L.A. D. S. 
= 2,7 2,76] 444712+ 
4:44! 7420] 5,151 9,9 11,9520+ 
0,77 516 4,3809, 5 20, 5848 
4,38 0,00[4,38] 1,9272— 
F 2, 600 2, 60014, 35 20 
[2,965,5610,3416—| 
6,3816,04] 6, 3 109, 27/59, 1426 
2,7 8,74% 7,4800-+ | 
7340, 5 3,29] 4,4086— | 
0,40] 3,58] [0,9 1,58 5,6564 
2,531, 2% [3952], 4.510 5,4120F | 
0 177 $92 $,0784+ | 
0,00! [1,77] 4,4958+} 
Sum of the + 148,622 
Sum of the — 16, 6774 
2)131,9478 


N. B. Had we begun to calculate from the extreme 


Points Eaſt and Weſt (which is the ſecond Method) 
the Deductions would have been the ſame as, or 


on the ſame Stations with, Mr. GrnssoN's third 
Method, 


which ſee. 


Mr. N OBLE's Method | appli ed|| 
to the Calculation of the B 
FIELD-NOTES. 


and 


>& 


Y examining either the Notes or a Protfattfer ot them, the 4 


d 13th Stations; the 2d being the greateſt extreme Point Eaſt 
2 4th the greateſt extreme South; the 7th the greateſt Extr 

eſt, and the 13th the greateſt extreme Point North: Likewiſe, th 
h, 6th, gth, 10th, and 11th will appear to be indirect or retrograd 
ations, the 10th and 11th being indirect with reſpect to Latitude, 
d the 4th, 6th, and gth with reſpe& to Departure; therefore 


From 15,28 the Sum of the whole Northings or Southings, 


Take 2,93 the Sum of the Lat. of the toth and 11th Stations. 


mains 12,35 = one Side of the circumſcribing Parallelogram. 


Again 
From 15,40 the Sum of the whole Eaſtings or Weſtings, 
Take 3, 64 the Sum of the Departures of 4th, 6th, and gth Stat. 


mains 11,76 = the other Side of the circumſcribing Parallelogram. 5 


Therefore 12,35 multiplied by 11,75 produces 145,2360 = the 


greateſt extreme Points will be found to be the 2d, 4th, 7th. 


ea of the circumſcribing Parallelogram. 
Now, beginning at each of the extreme Points N. and S. or a 
o in each of the Columns L. N. and L. S. we proceed (by the Rule 
the extreme Points Eaſt and Weſt, in order to complete ſaid Co- 
nns; after which every two contiguous 12 are added t 


her to complete the Column marked L. A, The Numbers o 
ich Column are multiplied by the particular Eaſting or Weftin 
every oppoſite Station, to complete the Column marked D. S. 
which Column the ProduQs of all ſuch Stations as had indire 
parture (ſuch as the 4th, 6th, and gth) are diſtinguiſhed by th 
n —, and all the Reſt with +, ſignifying that the Sum of th 
ProduQts are to be deduQted from the Sum of the +, viz. 16,677 


n 148,6252, which leaves 131,9478 = twice the Sum of the an- 


ar Spaces : The Semi-ſum of which taken from the Area of th 
umſcribing Parallelogram leaves 79,2621 the Area in Squar 
r-pole Chains, the ſame as before. 


&# Thoſe being the only Methods made Uſe of for determinin 
Area of Surveys arithmetically, it behooves every Practitioner di 
ntly to compare one with the other, as a judicious Choice may 
> him Abundance of Trouble. | 2 
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Notes, 
| By Ms. Hape rſt. Method. 
N. | s. | E. | w: MD: D. D. || Arca, [Dedug. 
I 2.76| 1.62] 3.24 E.] 4.86 E. 13.413 
2 4.44] 1. 20 444 E.] J. 68 E. 34. og 
0.77 2.16 2.28 E.] 6.72 E. 5.17 
4.38] 0 44 2.72 E. 5.00 E. Iz i. gooc 
2.6 5 5. 20 2. 80 W. o. o8 W. I 
0.26] 1.86060 o g4W.| 37 AW. 1.346 
13.350 16.3807. 32 W. 8.26 W. 27.671 
8 3.344 | 2.00 5.22 W. 12.64 W. 42.217 
2.11 1. 34 6.66 W. 1 1.98 W. 2 5. 277088 
I 0.40] 3.58 3.08 W. 9.74 W 3.8960 
11 2.53 1. 20 1.88 W. 4.96 W. 12.5488 
12] 1.75 0.96 0.92W.| 2. 80 W. 4. | 
19] 1.77 25 1.62 E. o. 70 E. 1.2390 
TE 15-28 1540 15.40 5 : 176.2080 175.6838 
—— Belk 3 Wake 


| 20)158. 5242 
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Area as before. 7 92621 | 


Let the Note at the Bottom of NosLEe's Method be 


a later Deliberation. 


3 c A (LC U L A 7 1 0 N of The ges . 


ö Yau here ; as the above Specimen is the Reſult il 
| 


» = 
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T His Method may be eal 


out being intimately epiſſeted with either. Its Operation is entirely in- 


ependent of urgh's four grateſt Extremes, though it includes his Latitude Co- 


umn, and, in one Reſpect, it s gverned by Gibſon's Rules, though it is not in the 


a Compound of BURGH 5 and GIBSON, with- | 


4 — = 7 


aſt guided by his Practice. Like Burgh's it is performed by LatiTups and 


/HOLE DEeParTURE, yet wil admit of every Change and Variety that Gib/on ima- 
ined was peculiar to HaLe Diraxr uE only.——lIt allows the firſt Meridian to 
aſs at any Diſtance from the fi Station, not leſs than the firſt Latitude or firſt De- 
arture. This Example ſuppoſes the firſt Meridian to paſs at the Diſtance of the 


rſt Eaſting from the firſt Station of the Survey, and the M. D. Column is completed | _ 
y one ſingle Addition of the Eaſtings, or one ſingle Subtraction of the Weſtings, to 


r from each preceding one, agreeable to the Nature of the Signs. The D. D. or 
Jouble Diſtance Column is completed like Burgh's double Latitude or T. Column, 
y the Addition of every two adjacent Latitudes, begioning with the firſt and laſt, 


ut with this material Difference, that it is entirely ſubject to the Influence of the | 
igns, as will appear by a cloſe InſpeQion of the Work. The Area and Deduction 
olumns, are exactly ſimilar to Gibſon's third Method, and his Rules, in this Caſe, | 


re applicable to it. In ſhort it compriſes every one of Gibſon's Methods without be- 
g confined to any, and as the preſent Example will admit of Four INyFLECTIONS, 


ecording as the firſt Eaſting, firſt Weſting, firſt 5 or firſt Southing are em- 
a 


loyed n the M. D. or P. D. Column, ſo will a Change of the Meridian 


r Parallel Diſtance 


OUR MORE ;. but as, in the former Caſe, the Products are to be placed under 


olumns of Area and Deduction, ſo in the latter they muſt be put under Columns off 
. Area and 8. Area, agreeable to Gibſon's 1ſt or 2d Methods, or under E. Area and | 
. Area, agreeable to 1 one Variation of this Method will be 


ficient to prove the Truth of any Calculation, witfiout the ¶ i ſtance of a Ma ; 
hich Obſervation I think worthy the Attention of every Practitione. 


N. B. The four laſt Methods do not depend upon the Signs + and —, being . 


erformed ſimply, by a bare Addition of the Eaſtings and Subtraction of the Weſt- 


gs, or an Addition of the Weſtings and Subtraction of the Eaſtings (which ever <= 
ay be thought moſt convenient) to and from the MexiDian DisTance preceding} _ 
he firſt being not leſs than the Sum of the whole Eaſtings or Weſlings)':.Or an}: 


ddition of the Northings, and Subtraction of the Southings, &c. to and from each 


ARALLEL-DiSTANCE preceding (the firſt 00G not leſs than the Sum of the | 


hole Northings or Southings) ; For this Reaſon I recommend one of theſe to a 


bung Practitioner, to begin with, eſpecially if he be unacquainted with Addition]! 


1d Subtraction of Algebraic Quantities, and when he becomes perfect Maſter of 
em, he can have Recourſe to any one of the firſt four, which he will find much 
ore conciſe, and leſs tedious in its Operation. But as there is equal Certainty in 
I, and one's Memory is not ſo much employed, or Ingenuity exerciſed in the latter 
in the foriner, it is very poſſible that the Simplicity of the one may be thought, in 
oſt Caſes, equivalent to * > 


4 oo 


rom the Diſtance of the firſt Departure, c. to a. Number equal | 
„, or greater than, the Sum of all the Departures or Latitudes together, admit of | 


any would be premature. 
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Expedition of the other; ſo that a decided Preference | 5 
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XILIARY TABL 
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* "A * < N 
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E. 


t. Dep. | 2 at. [D 
Dee La, Bearings Did. MT 
18.00] 0.31 || 157] 744 7 
4.99 0-79 
7.90] 2.82 [ 152 
8.84] 4.37 
1.80 4.53]| 175 
61-63] 6.75 |] 214 
62-63] 6.86 || 224 
22-80| 3.00|| 24 
23-79] 3-13]] 252 
24+79] 3.26] 26 
2770] 3-65 || 264 
8-75] 3-79 | 
9-74] 3:92 
39-73] 4-0S]] 27 
31.73] 4.180 
32.72 4.31 
33:71] 4:44 
34-70] 4-57 
35-99] 4:70 
36.68| 4.83 
37.67] 4.96 
38.67] 5. 09 ][ 274 
39.00] 5.22 27% 

49.65] 5.351] 274 
.64] 5.48 
5.61 
5-74 
5.871]. 
6.00|| 28 
| 6.13 40.62/21. 
6.27 41.5022. 
; 42. 38022. 
; 43.2603. 
283 15-86 8. 
22-02|I1. 
28H 61H 31 7.24014. 
32 (28.1215. 
33 29. doſt 5. 
34 29.8816. 
35 30.7616. 
36 31.6417. 
37 32527. 
| 38 [33-40]18. 
; | 39 34.2718. 
6143] 66 [58.00131. 


58.88 31. 
59.70 32. 


CIC) 4 | 
a - — E 


De Li | Dep. | 
Lat. || Bering. Pit. Bey] Lat 
4-73 || 288] 613 31.5617. 32 
2-10 68. 3837.52 
9-23 || 3173] 582 1.89]25.42 
0.90 || 32 | 58 80. 5650. 24 
2.24 || 324] 574] 34 [28-75118.14 
4.56 || 324] 573] 5 | 4:29] 2.70 
0.28 13 [10-93] 7.03 
9-45 15 [12-62] 8.11 
2.61 21 17.661 1. 36 
3-07 | 28 [23'55]15e15 
6.20 [ 33 | 57 | 51 [4257 27.78 
0-16 52 [43-01]28.32 
2.76 53 [44-45]28-87 
1.77 54 [45'29]29-41 
2.22 55 46-1309. 96 
2.68 56 46.9750. 50 
3.13 57 K-81. 04 
3-58 58 [48-04/31.59 
4-04 159 [49:48]32-13 
4-49 || 34 | 56 | 71 [58-86139.70 
4.95 || 344] 554 10822 5-70 
0.53|| 354] 544] 6 4:99] 3-46 
3-29 | 51 [41-65129.43 
2.33 || 364 534] 66 [53-05/39-36 
3.50 374 524] 96 76.1658.44 
o.51 || 384] 513] 76 [59-27147-57 
4.23] 40 | 50 | 10 | 7-66] 6.43 
5.16 || -404| 494] 8 | 6-06] 5.22 
0.19 || 413] 484] 61 45 8640 22 
1.60 62 46.6140. 88 
2.07 63 [47-37141-54 
2.53 | 64 48.1242 · 0 
3.00 65 48.8742. 86 
8.52 66 [49-6214 3-52 
1.83 67 50. 3714-18 
4-79 68 [51-13144-54 
5-27 69 61.884549 
$*75 . | 70 652 6346-25 
+22 422] 474 47 134-51131-80 
6.70 43 [47 | 1 | 0.73} 0-08 
7.18 || 433] 464] 14 [10.20] 9:59 
7.65 || 43 464] 27 [19-59118-59 
8:13 || 434] 403] 38 27.86|26»16 
8.61 4446 58 41.72140-29|. 
1.49 o 143-16]41.085 
1.97 62 4 6043.06 
2.45 
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* LESSER 
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10 


auger TABLE. 
ak \ 2 O 2 
7 | 
Lat. | Dep, | Lat. Dep. Lat, | Dep. 
1,00] o, o, oo PO, of 1,00 0,01 
2,00] o, oi 200 o, oa] 2, 00 o,o 3 
3,00] o, oi 3,00} o, o3J 3, oo 0,041, 
N 4,00 | ©,03] 4500 905} 7 
" $299] 05028, 5 „ f 07] 2 
00] 0,03] 6,060] o, os 6,00] o, & 
7,00]. 0,038 7,00] 0,068 7,00] o, og 
8, ooſ o, og 8, oo 9,0% 8, ooſ o, 10 
9700 o, o4 9,0 0,08 9,00 0,124. 
10,00] o, og, oo] 0,090 10,00] o, 13 
1, 00 o, 1011, ooo, 4 
12,004 0,104 1 2,00Þ „rs 
13,00] 0, 11113, oo] , 17 
14,00] o, 12 114, oo] 0,18 
„0 , 13115, oo 9520 
o, 1416, do 0,21 
, 15 


89 Degrees. 


mn * a 
is wat 
* OF 1 


TRAVERSE TABLE. 2 


O'S WR F 4» 
* * 


n 


1 o Degrees 
; 1 3 =_ I 


£3 0,57804+99 o, 55 
o, 58568, 99 o, 86 
0558 56,99 0,88, 
0,967,999 2,89: 
0,60]68,99] 9,99 
„ez 9.61069, 95 — 
. 1 71 , oo 0,31 71, 000 0,6270, 9,93] 
72 Fa, oo] o, 3/2, oo] o, 6371, 2594] 
73 [13,00] o, 34) 3,09] o, 6472, 95 0,96 
| 74 74, oo] 0,327 4,00] 0,65873,99] 0597 
] 75 Pee 03375599] 25517 4:99 0,98 
76 s, ooſ 0,3 76 oe o, 667 5,95 25994 
477 $77,090] o, 3377.0 , C76, 99 1,01 
78 Ds, ooſ o, 3487 5,00 o, 687755 1,02 
129 9, oo] o, 3517 9400 0,6978, 99 1,03 
4.80 80,00| 0, 35809 0x10 719,99 1,05 
4 81 1817, oo] o, 36181, "0,71 80,99] 1,06 
1 82 [82,00] o, 36182, oo o, 728 1,9 1,07 
4 83 63, ooſ o, 36 83, 0,7252, 99 1,09 
84 84, oo o, 354, of o, 7383,99 1,10 
N 85 885, 0,37 85,00] o, 7484,99 1,11 
86 $86,00| o, 38186, ooſ o, 7565,99 1513 
| 1 87 87,00 a, 38 bl 0,7686, 99 14 
4 88 J88,00] o, 3888, o0 „777,990 115 
N 99 89,00 0,39 0,7 888,99 1,16. 
j=== 20,00! 0,39 — bol 0,76 89,99 I, 1,18. | 
a 9 91,00 0,40 91,00 0,79 90599 1,19 1,19 
92 Pa, oo] o, 4002, oo] o, 80491, 99] 1,20 
; 93 $$93,00| o, 413, ooſ o, 8 2, 990 1,22 
154 4, oo o, 41 PA, oo] o, 8a p33, 98 23. 
4 95.$95,00] o, 41 885 0, 8389499] 24 
-4 96 96, 000 o, 4a O, of o, 845,99 1,46 
97 $97,00] o, 4297, oc o, 8656, 99 2) 
f 88 98,00 0,431 98,00] o, 8697,99 1,2 
: 99 PQ, oo] 0,43199,00| o, 8698,99 1,30 
100 foo, o E 10, o o, 87 99.99 1,31 
Ser. Tat. Dep.] Lat. Dep. Lat. 
H 1 
I 89 Degrees 


A 2 


= 2 „ » 


TRAVERSE TABLE. 


3 — 
ol 1 Degree , 
8 6 . bes 
. 
+ [| Lat. Dep. Lat. Dep. Lat Dep. 
1— 1 — — — — 
1 | 1,00] 0,02 1,00] 0,03 | 1,00| o, oz 
2 || 2,00] 0,04 2.z00| 0,05 | 2,00| 0,06 
3 | 3499] o, os 3,00| 0,08 J 3, oc 0,09 
4 | 4,00] o, o) 4,00] o, 10 4,00| 0,12 
5 ,o 0,09 5,00] o, 13 5,00 0, 15 
6 | 6,00] 0,11 6, oo] o, 16 6, oo] o, 18 
7 J, oo o, 12 7,00] o, 18 7,00] o, 21 
8 | 8,00] o, 14 8,00] o, 21 8, oo] 0,25 
9 oof 0,16 9,00| o, 241 9,00| 0,28 
10 oo o, 18 10,00] o, 26 lo, oo] 0,31 
11 it, oo o, 19 11,00] o, 28 11,00] o, 3. 
12 ra, oo 0,21 12,00] 0,31 [1,99] 0,3 
13 l z, oo] 0,23 13,00] o, 34 $12,99} o, 40 
14 $14,00] o, 25 14,00] o, 37 $13,99] 0,4 
15 [15,00] 0,26 15,00] 0,39 $14,99] 0,46 
16 [16,00] 0,28 16,00] o, 42 [15,99] 0,45 
17 $17,00] 0,39 17,00] 0,45 $16,99] 0,5 
18 $18, 0,32 17,9 17,99] 0, 55 
19 119, oo 0,33 18,9 18,99] 0,58 
20 20,00] 0,35 19,9 19,99] 0,61 
21 $21,001 0,37 20,9 20,99] 0,6. 
22 za, oo] 0,38 21,9 21,99] 0,67 
23 $2300] 0,40 2239 22,99} ©0,7C 
24 $24,00] 0,42 23,9 23,99] 0,7 
25 $25,00) 0,44 24,9 24,99} 0,76 
26 $26,00] 0,45 2549 25,99 0,79 
27 27, oo] 0,47 26,9 26,99] 0,8 
28 28, ooſ 0,49 27,99 2.7,99] 0,86 
29 $29,00] 0,51 28,9 26,99 0,85 
& 4 30,001 — 29,9 29,99] 0,9 
31 131, oo 0,54 30,9 30,99 0,95 
32 $3200] 0,56 31,99} 0, 8431,99] 0,98 
33 $33,009] 0,58 32,99] o, 86 32, 99 1,01 
34 33,99 0,89 33,990, 8933, 99 1, o- 
35 [34499] 0,61 34,99] 0, 9234,99 1,07 
36 [35,990 0,63 35,99] o, 9435,99] 1, 10 
37 36,99 0,65 36,9 36,98] 1,1 
38 [37,99] 0,66 37799 0, 9937,98 1,16 
39 138,99 0,68 38,99] 1,0238, 98] 1,15 
4 39,9 39,98! 1,2 
— — 
141 40, 40,98] 1,25 
<2 0,73 41,99] 1, 1041, 980 1,28 
0,75 42,99] 1,132, 98] 1,31 
44 43,99 1,15 43, 980 1,34 
44,99] 1, 18 44,98“ 1,37 
45,99, 1, 20 45, 980 1, 40 
599 1,2346, 980 1,4. 
47,98 1, 2647, 98] 1,47 
48,98 1, 28 48,980 1, 50 
49,98! 1,31 $49,98} 1,53 
Dep. Lat. Dep.] Lat. 


4 


2 


* 


| T 
TRAVERSE- TABLE. 67. 4 


— — 


2 2 


| 1 Degree 1 
mene 
Lat. Dep.] Lat. [Dep. Lat. Dep. [Lat. [Dep. 
50, 99] o, 891 50, 29] 1, 1150, 980 1, 34450, 980 1,5 
51,99 0,91] 51,99] 1, 1448 1,98] 1, 3681,98] 1,5 
52, 99 o, 93J 52,99] 1, 16182, 980 1, 3982,98] 1,6 
$3499] 0,94] 53,99] 1, 1883,88 1, 453,98] 1, 
54,99] 0,96] 54,99] 1, 2054, 980 1, 4454,98 1,6 
55,99 0, 981 55,99 1,2235, 98] 1, 4755,9 
56,99] 1,00] 56,99] 1,2. 156,98] 1, 4985697] 1,7 
57599 1,01 57,99] 1, 2757,98 1,52057,97| 
58,99 58,99] 1, 29188, 98] 1, 5458,97] 1,8 
59, 99 59,99] 1,3159, 98] 1,57859,97} 18 
60, 99 60, 980 1, 3360, 980 1, 6060, 97 1,5 
61,99 61,98] 1, 61,99] 1,8 
6 62,98 02,97 
6 63,96 63,97 
64,99 64,98 04,97] 1; 
6 65,98 55597] 240 
66,9 66,98 06,97] 2,0 
67,99 1,19] 67,9 67, 97] 2,0 
68,99] 1, 20 68,9 58,97 

1,22J 69,9 
70,99] 1,244 79,9 
71,99] 1,26] 71,98 
12,99] 1,27] 7 2,90 
7399] 1,29] 739 
74,99] 1,31] 74,98 


15499] 1,338 7 5,90 - 
76, 99 1, 34476, 98 8 
77,599 1,368 77,98] 1, 7077,97 
78,99 1,38 78,980 1,7278, 97 
79,99 1,40] 79,98] 1,7579, 97 
80,99] 1,41] 80, 98 
81,99] 1,43] 81,980 1,78 
82,99] 1,45] 82, 98 1, 
83,99] 1,47] 83, 90 
84,99] 1,48] 84,98 2,23$84,9 | 
85,99 1550 85,94 2,25 85,9 2,63 
86,99] 1,52] 86,5 2, 28186, 960 2,66 
87,99] 1,54] 87,94 2,3087, 96 2,69 
88,99 88,98] 1, 9488,97 2, 33188, 237% 
89,99] 1,57] 89, 98 1, 9689, 97 2, 36189, 96 2.75 
90,99] 1,59] 90, 98 1,9990, 97 2, 380, 96 2,78 
91,99 1,610 91,98] 2,01 91,97 96] 2,81 
92,99] 1,62] 92,98] 2,0392, 97 2,84 
93,99] 1, 64 93,98] 2,05093,97 2,87 
94,99] 1,66] 94,98] 2, 0794,97 2590 
95,99] 1,68] 95,98] 2, 0995,97 2 
96,99 1,691 96, 98 2, 12896, 97 596 
97,499] 1,71] 97,99} 2314897497 $499 
98,99] 1,73] 98,98] 2, 1698,97 98,95] 3,02 
99,99] 1,75] 99,98] 2. 18999, 97] 2,62$99,95] 3505 
& Dep.] Lat. | Dep. Lat. Dep. Dep.] Lat 
=) 
- 3 11 
8 — ä — a 
2189 Deg. f 88 Degrees 


. * 9 F * * * * 6 * n ͥ—Hü ER 2 9 
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5 . TRAVERSE TABLE. 


$aCY Degrees 
Mts - 1 


7,00] o, 281 6,99] 0,31 

17,99 0,258 7,99] 0,31 7599] 0535 
8,99} o, 31] 8,99} 0, 38 8,99] 0,39 

11 9,99! 0, 351 9499 0,398 9,9 | 0,44 


25 $24,99| o, 8724, 98] o, 98 24,98] 1,09 
26 285,980 0, 9125,98 1, 02 25, 980 1,13 

T | 27 $-6,98] 0,9426, 98 1,06 826,97] 1,18 
1 28 $27,961 , 9827,98] 1,10$27,97] 1,22 
| | 29 $28,98] 1, 01128, 980 1, 148,97 1,27 
| 30 29,98 1, 0829,98] 1,18 9,97] 1,31 
31 130, 98 1, 08130, 98 1,228, 97 1,35 
32 131,980 1,12J31,98] 1, 2631,97 1,40 
33 132,980 1,1532, 98 1, 3032,97 1,44 
34 133,980 1, 19133, 97 1, 3433,97 1,48 
| 4 35 $34,909] 1, 22134, 97 1, 3734,97 1553 
| 36 35,980 1, 2635,97 1, 4135,97 1,57 
{ = 37 [36,98] 1, 2936,97 1,45 [36,97] 1,61 
| 2 37,98] 1, 3337,97 1,4913796 1, 66 
39 38,580 1, 3638,97 1,5338, 96 1,70 

40 39.980 1, 4039,97 1,739,960 1,75 
41 140, 980 1, 43140, 9 1,61 40,96 1,79 
7 42 41,97 1, 4741,97 1,65 41,96 1,83 
| 43 [42497] 1, 50042, 97] 1, 69 42, 9601,88 
44 43,97 1554143497] 1,733,960 1,92 
1,57444,97] 1,77 [44-96 | 
1561048, 97 1,8145, 96 2,01 $ 
| 1,6 4}46, 97] 1,85 $46,96| 2,05 
48 47,97] 1,68 47,96] 1, 8847,95] 2,09 
I,71 


48,96] 1,92 [48,95] 2,14 148 
, Dep. Lat. Dep. Lat. 


"oh —_o Min. 2 1 . 
_ 4-2-3838 Deg. I 897 Degrees 4 
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- 
8 


U nn Degrees 


© Min. © MS 'S 


Lat. Dep. 


Lat. Ben. 


Lat, j Dep. Lat 


1,7850, 96 
1,82y51,96 
1,85852,96 
1, 8985 3,96 
1,925 4,90 
1,95 55796 
1,9956, ge 
2,0257, 90 


50,97 
51,97 
52,97 
53597 
$4,971 


58,96 2, 06158, 96 


59,96 | 2409 59,95 
2,13 60,95 
2,16] 1,95 
252 227 
2,2363, 95 
2,527 5958 


84595 


2,00 5,95 
2,04 $1,965} 
2,0952, 95 

2,1245395 
2,16154,95 
2,2013585 
2,2456, 95 
2,2857, 95 
2532 58,9 
_2,36 9,9 
2,40 
2,43 
2,47 
2,51 
2555 
2559 


2,62. 


2523 
2,27 
27531 
2,36 
2,40 
2544 
2,49} 
2353 
2557 


2,66 
2,70 
2575 

2,79 
2,54$94,9 


2530 
2,34 
2537 * 


94] 2,88 
2,92 
2,97 


2,636 
2,67 


97,94! 3,42P 7-93 
98,94 3, 468, 92 


254 69.9c 


2,4870, 95 
2,5171, 95 
2,558] 2,94 
2,587 3,94 
2,6187 4494 
2,65 7 
25 69176, 9. 
2773 1255 
27570 
2579 79.94 
2,8: Bo,94 
2,8618 1,94 
2590 82 2,94 
2,93 93,9. 
2,97 84,94 
3500 85,93] 
350 | 6,93 
3,07 87,93 
3, 11888,93 
| —— 489.93 
, 90,93 
4 91,93 
3725P2, 93 
93,941 3,28P 3,93 
35325493 
95594 3735 8282 
96,9 3-39Þ 6,93 


2,41 68,9 


99,9 3449 99,92 
—— — —— 


ep. Tat. 


Dep. Lit. Lat. 


2,71 
275 

2579 
2,83 
2,87 
2591 
2594 
2,98 
350 
3,06 
3,10 
IL 
"3:18 
3,22 
, 3,26 
3,39 E N 
3734 84,92 
3,38 85,92 
3542 E 
3,46 8 +92 
35498 192 


3553 89,92 
3797 3597 


3557 [90,91 
356191, 91 
3565 2,91 
3,69 $93,91 
3773 
357755,51 
3,81 90,91 
3585 7,91 
3589 P 
3493 99.91} 4x38 


3705 


3549 


3,66 
3571 


4,05 


4723 
4,28 


Dep. Lat, Lit. 


3,01 


3,10 
3514 
3518 
3723 
3727 
3531 
3736 
3,40 
3545 


3553 
3558 
3,02 


3575 
3579 
3584 
3588 
—3+93 8 


4,018 
4,10 


4514 
4,19 


41 32 | 
4 a — 1 
B28. Lat, B53 


1 


- 
” 
% n — P 23 
1 , * 
= | 
Me ol *Y 


\ 4 0 * 
87 Degrees 


| 


TRAVERSE TABLE. „. 


2733 


25381. 
254442, 92 
2,5043, 92 


E Degrees 
N 
2 id ARE: GNWES 
Lat. Dep. A Dep. Lat. Lat. Nep. 
1 1,00; 0,05 Og! "O06 "1,00 "0,06 
24 2,00] o, 11 o, 1 2, oo] 0,12 
3] 3,00] o, 16 0,17] 2,99] o, 18 
a} 4,00] 0,21 0,23] 3,99] 0,24 
- 4,99] 0,26 0,20] 4,99] 0,31 
$499] 9,31 0,34] 5»99} 0,37 
716,99 0,37 .0,40] 6,99] 0,43 
81 799] 0,42 0,451 7,99] 0,49 
918,99 0,47 0,51] 8,98] 0,55 
toy 999! 0,520 9:99] 0,57} 9.98) 0,01 
110, 99 0,58 o, 62110, 980 0,67 
12411, 98 0,63 0,68811,98] 0,73 
312,980 0,68 , 7412, 980 0,79 
1491 3,98] 0,73 0,79 13597 0,86 
1591 4,98] 0,79 , 8581 4,97] 0,92 
1611,98 0,84 o, 9115, 97 0,98 
17116, 980 0,89 o, 9616,97 1,04 
1817,98 0,94 1,02 17297 1,10 
1978,98 0,99 1,00 18,96} 1,16 
2091949712225 £213] 194961_122% 
21120, 99] 1,10 1,19 — 1,28 
2202 1,97] 1,15 1525121, 1534 
2322,97 1, 20 1, 3022, 960 1,40 
23,97 1, 26 1,3623, 960 1,47 
24,97 1, 4282 4,95] 1,53 
*. 29h 1,59 
1,5326, 95 1,65 
1,59927,95, 1,71 
1,6 16,95 1,77 
1,57 $29,95| 1,70029,94 1,83 $29.94 
1,76] 39,94; 1 "1,89 
1,81 31,94 1,95 
1587 32,94 2302 
1,93 33,94 2,08 
1,99934,94. 2,14 
2504135,93 2420 
2, 10136, 93 2,26 
2,16 3293 2532 
2,21 38,93; 2,38 
242703993 


25 280 
2,56 
2,63 
2,69 
2375 
'2,81 
2,87 
2,93 


40,92 
1,92 


2344 


2,9948 
3505 


TRAVERSE TABLE. _ 8 


8 3 Degrees i 
Led - Be ; 
8 —— ; 
| 4 Lat. 1 De ht 
| 51 $59593] 2,67850,9% 
51 51,3 2,7285:1 90 


$3 152,93 277852492 
| 54 53.93 28385 3,91} 
4,92] 2, $595 4,91] 3,1 
Þ 920%; 25,935 5,91 3,1 


7,9 
88,91 


85, 170,83 5,589, 81 5 
552 11,83 56 97,80 

5572, 8 3,68 9,809 
þ 533]93-83] $47 4493-80] © 
851 5439948 
554 9558 
I 4 7 | 
4 9,61 9858 109.0. A. 
7 5,07199%%81 g. 19.7 6, . 
[Lat. Dr Dep. (Lat, 
86 Degteess 


MC 
— 


© 


TRAVERSE TABLE. 


-- * 
x . 


* 
„2 


4 Degrees. 


oouο¹ẽ¹ | 


. 
| 


1,00] 0,07] 1,C 
1,99 
2,99 
3598 
45958 
5,98 
6,98 
7,90 
8,97 
9,97]. < 
o, 82410, 97 
0, 89 11, JL 
o, 9612, 96 
1,0413, 96 
1511495 
151915, 95 
1,2616, 95 
1,338" 7»9 
1,4018, 9. 
1,4819, 94 
1,5620, 9 
1,63121,93 


* 


oO © cow Gn 4 ww Þ 


1,70 22,97 
178123, 93 

1,85024,92 
11, 93125,9 
A2, ooſas, 92 
2, 0627,91 
8,92] 2, 1828,91 
252229721 


2,04425,91} 2,15 
2,12126,91 2,24 
2, 20127, 90 
2,1828, 8 


2209122282 2, 354=9»90 

2, 16130, 92 2, 30130, 91] 2, 4330, 890 2357 
2,2331,91 2, 3731,90 2,5181, 890 2,65 

2, 3032, 91 2, 4532, 90 2, 5932, 89] 2,73 

2,37033»91] 2, 5233,90 2, 783, 88 2,82 

2, 4443490] 2,59434»09] 2,75034, 88 222 

N 25,81 2250 2,67435»89] 2,8335, 880 2,98 
2, 536,90 2, 436,69 2, 9036, 67 3,06 

1 2,8803788 2,98037,87] 3,15 

283 38, 88} 3,06138,87/ 3,23 

; 2,90 39,88 3.1. 39,86 3,31 
* — —1— —— — 
41 75,900 2,86 40,89 3,04440,57] 3,4, 86| 3, 40 
42 45 4,962 3715 41,87} 3,3041, 86 3,48 
43 142, 90] 3,00 3,1942, 8 3, 3742, 88 3,56 
+4 3520 43787 3,4543, 85 3,64 
45 3,3444, 86 3, 5 55 373 
46 341045, 86 2 5% 10 
47 354 15785 3785 3,89 
48 3864,58, 577084 307 | 
49 36304335] 3,84448,83] 4, | 
0 | 3,7 049,85] 3. 949.8 414} 
A 8 Lat. Dep) | 2 — i 
2 | 
8 8% 1 — 2 Ly - 


' TRAVERSE TABLE. 10 


4 Degrees 


bas rr | 
N = Dep. 
4, og so, 83] 4,2 
4 4,08851,82| 4,31 
q 41635 2,82] 4,35 
4, 2445 3»82| 4,4 
4, 3245 4,81] 4,56 
4,39355+81] 4,6. 
447456,81] 4.72 
45,55 57,8 4,80 
4,3518, 82J 4, 63s 8, 800 4,85 
144689,82J 4,719.79 4,97 


51168, 5, 4168, 
5, 19909,78] 8.4969, 760 5,80 
49507 0,81] $,2697 9476 
5509 25, 80 
5,103, 80 
55237747 
5, 3087 557 $,6387 $377 
5,376, 79 8,716, 70 6 
5,4477, 5,877.70 
855178, 78 5, 8678, 76 
$,5887 9,78] 5,9317975 

6,00480,75 
6,888 1,78 
6, 1582,75 
6,2383, 74 6 
6, 3084,74 $ 


50, 780 6, 350,75 
91,78; 6, 441,75 
92,77 6, 4992,75 


99.76 6.98 99,7 3} 7441 99. 6 7586 99.66 
Dep.: Lat. Dep. Lat. [Dep. Lat. Dep. Lat. 
o. Min. [ 4 — —1 7 


* 


86 Des. 


—_ = 


85 Degrees _ 


B 2 


i 
— 


* 8 2 


TRAVERSE TABLE. 


= 


© OO A NO 


unn. A DAM — 
— een 
7 * 
, N 0 * * 
* | 
FEY . Fees * 5 — * * 
* 1 * 
— 
1 
-- G | 
. . - 8 
. 5 
1 


1,92 21,Q1}- 
| 2500 225,90 

2,0923, 90 
2, 18124, 90 


TRAVERSE TABLE. 12 


cond Deg recs + dh 


n. wor: 
— — Lat, |Dep: 5527 Lat. Dep. 
479 my $9,717] 588574 5577 
— 31,78 4751,76 4,99 57 6,41 
4624 52,78 52,76 5408952473; 5,31 
457 8 ä 153,75 5418953573! 5,41 
447995477 5503 $475] 5,254,742] 8,81 
4,885 5,77J 8,155,745, 3 5s, 720 6,61 
4,9856, 760 5,2 Ri 5546 50,71 5571 
5506575700 5,3 5773] 5,5657710 5, 81 
5,15458,75| 540 58,73] 5,66 89770 5591 
5749 2 


$42 59,75 22 $9470 6,01 
"5.85 60,69 6,11 
5594 61769 6, 571 
6, 4162, 68 6,31 
6,13 63,68; 6,41 
6, 2.389467] 6,5 1 
6, 3365,67 6,61 
6,4 66, pf 6,71 
6,5aþ67,66 6,81 
6,6 68 68 6,91] 
6,71 69,65; 50. 


6,8170, 64 7,11 
6, 907 1,64 3,21 
7500 72463 7,31 
7509173, 63 7, 41 
719974402} 7,51 
729 75,61 7,61 
753876, 61 78 
754877, 61 7, 81 

7551 8, 6 7, 91 
17,6 9.60 8.05 


7,76 80,59 511 
7586181, 59 8,21 
6 82,62 749% 82,58 8,31 
* 8 553,58 8,41 
815 84,57 8,51 
85,57 8,61 
8, 34486, 56 8,71 
87,56 8,81 
8,5 68,55 8,91 
8,6 89755 2 
90,84 EST 
* 91,84 9,27 


7] 553 60,7 
554016 1,74 
5549 62,7 
5,58163,7 
$,67404473 
4 65,72] © 
< 5» 07 
559367, 1 
6,0 68,7 
| 6,109 09,71 J 


92,53 
9,0189 3453 
9, 1119 445% 
9, 2089 $452 

9, 3089 6,51 
9,39 Ai 
5] 9,499 5,5 
_9»1 5999 54 9459 


90 E as ed 


9731 
954¹ 
9551. 
9,61 
97 f 
9, 81 


9,91! 


Degrees 


TRAVERSE TABLE. 
5 6 Degrees — 


Dre 


0,35] 
0,451 3597] £47] 
0,571 4,97 0459 
0,68] 5,96 0,71 
0,79] 6,95| 0,82] 
8,91 oy ww 
1,02 5 50 5 
1513 * 1,1. 0 
L 1,2810, 92] 1,28 
1,3611, 92 1,41 
1,478: 2,91] 1,53 
1,5913, 1,65 


1,7084,90] 1,70 
1,81 , 


3,38 30:00 3,50 


330, 83] 3,2 | 
5131,79 


432431, 83 3,35 354 
383132, 82] 3445 355982, 79 
434$33>81] 3,50 3,70 33,78 
3884.81 3,66 3,81834,78 
\ *® a 357 3,9235, 7 40883597 5} 42 


4,0336, 6 4, 1936,75 
451. 37,76 4530437, 7 
4,2438, 75 4, 42138, 73 
4.36139, 4 445383947 


— 


38 3779 3797 
139]38,79] 4,08 
41040, 780 4,2940, 76 4,4640, 74 4,6440, 72 
142141377] 4439841375] 4457041473] 4, 641, 
443942477] 4, 49142, 74 4, 6842, 2] 4, 63142, 


44443, 76 4, 6043, 74 4,7943, 72 4,98] 571 
4544,75] 4,7044, 3! 4,9044, 7 I} 5, 10 5528 
464 4,8145, 73] 5, 04s, 710 5,20 5541 
4,9146, 2] 5,1 46,7 5532 3752 


5,0 147,710 5,234), 69 5, 4347, 6 
551218, 10 5,3448, 69 5, 55 48,6 
$,23949+70] 5,4440, 680 8, 6649.65 


Dep. Lat. = Lat — Lat 


EY * 
83 Degrees * 


TRAVERSE TABLE. 
6 Degrees 0 


o Min 4 aa; 2 
a 557 Lat. Dep.] Lat. | Der. Lat. 


55 33159470 5577 50, 65 
55445 1, 6 5589151, 6 
55452, 6 6, oo 2, 63 
5,655 3,08 6, 1153,63 
$»75 6, 2354,62 
6, 34955401 
6,45 56,61 
6,5757,6 
6,6875 8,5 
6.7 , $945 


6,9160, 58 
70 EI, 5 
75132, 56 


7724 
7735 
7747 


7570 
7581 
7,92 


7458 66 


53,58 
4555 
95455 
15 4 
9735 

58,52 
29,5 


8,047,551 
8,15 15504 
| 8,26 7 2549 N 
8, 3873.49 
8,4974747 
8,60 5,47 8,9 
8,7276, 47 
8 

8 


5 

583177. 

59. 78,45 
9.45} « 


. 
, 
— 
— 
_ - 
* „ 
— * 
wy ps 
— — * * 
ff 
* 


- 


. Degtees 


* 


4 . lapuey1 
a 0 ws vd 


50 © 


TRAVERSE TABLE. 


7 Degrees 


BÞDep:tLat. 
00 Min: 


» 
49, 6c | 
Dep. Lat. 


4,77 f 
2590 125 
3,0 23,81 

5 475 GO 


) 1582 | 2,87 21 58 
821 3,0%, 7 


3513 


* 
= — 2 
St. 


4 


82 Degree? 


— —L—e 
| 3 87 Deg. 


3447-457 


; LU 
F,”0 


-[Dep: Tat.) Dep. 
Dr 6,66 80,54 50,54] 6,88 6,88 
N 55645155 6,79 1,53; 7,01 
6, 46452458! 6,6962, 58 6,92 $2552 7515 
6,58 53,57 6,8245 3,54] 75050539511 7,28 
6,7054, 56 659 $4453] 7,4884, 800 7, 42 
6,83955>55} 7-07155452} 753185 5249 11s 
$6,541 7,986, 51 75441 56,48 7 69 
1507057554] 7532181459] 755705747 7582 
9858,53] 7, 4588, 50 7, 70s 8, 46 7,96 
4 23 5945 : 6509) 
"8,23 
8,36 
8,50 
355 
8,77 
8,90 
9,04] 
9417} 


8,88367, 38 
9,01068, 37) 9,4 
9, 14869, IS 9,44] 

—  — , 


5567, 43] 8,9670, 35 9,2 70,35} 9,58 
8,7777, 42] 9,0971, 380 9, 4071, 34 9,71 
8,9007 2,42] 9, 2172, 37 9, 5372, 33 9,84 
9,02873,41f 9,3 737377 dc 73732 | 
9, 1.437 4,40] 9,46 
9526175, 39 
9,3876, 380 9,74 
9,577,380 9,8 
9,6378, 37 9,9778, 320, 3178, 28010, 65 
9575779, 3610, 09 223219244 2222 10,7 


_ 


\S 
w 
ut 
— 
N 
— 
* 
8 
2 
\S- 
2 
— 
© 
ww 
— 
— 
— 
O 
w 
— 
* 


186, 3 


80, 39] 9, 87880, 38010, 24 80,31 10,57 80,26 „2610, 92 
81,38] 9,9981, 34l0, 3581, 3010, 7681, 25 f, 6 
82, 38010, 12082, 34110, 28982, 2910, 8382, 11,19 
3232 10, 2483, 33010, 6083, 281, 9683, 2311,33 
84,3710, 36184, 3211 0, 73184, 2711, 10184, 211,4 
85,3610, 48188, 31110, 85185, 2 11,23 85,2211 1, 
10, 60186, 30ſt 0, 98186, 26011, 36886, 2171 1,7 


| ep.) Lat. Dep. La Tat. 


10,73 87, 30 11571 87,2511 140 87, 2001 1, 87 | 
10, 85388, 2911 1,23]88,24]1 1,6288, 19/1 2,004 
10,97 89,28 11,36 89,2 89,2 3]! 175089, 18 89,1812, 14 4 
0,27 11,49 00,22/11,88 90, 17j12,27 1 
1,26/11,61$91,21112,01891,16/12,41 
2520/12, 1442, 1512,54 
3,201 2,273, 142,68 
1912, 40 54, 13, 81 | 
53 10j12,53 ee 
6, 77% 2,6606, 111350 
97,1 6{12,79 97, 11,1342 4 
8,21/12, 498,18 a, 98, 10 13,35% 
9.202,62 4352 99,09 13,49 * 
0 22 Dep. { "Lat, | 


vo 1 
Enn 
eg. 82 . KS 


C 


' 
{} 
1 


— OS + 


I 


TRAVERSE TABLE. 


\ ” 
. \ — 
© O O KO urid 


3,7612672 
3590 


2 


81 Degrees. _ 


TRAVERSE TABLE. 18 


64,37 
5930 
| 6,35 


1 22 69, 25110,04469, 23119, 35069, 1 


5 Ke 1 8 Degrees 7 
g4 = 1 | BS | es. re Obs 
8 DEE Lat. | Dep. 
Fer 75105, 47 7, 32,4 7,5a850,41| 7,76 
| 52 752451, 46 7, 4651, 4 7,651, 40 7,91 
53 7738 52745 7,61 234% 7,8 2,3 ,06 
54 7, 5.245 3» 44 735 3,41] 7,9853, 37 8,21 
55 7500 5443 7589154, 40 5,13 54,36] 8,37 
56 9,5445539 8,2855, 380 8,52 
57 6, 15956,37] 8,4356,34 8,67 
58 8,3257, 30 8,5767, 33] 8,82 
: SH ks 
4 e 3A  9»97859430] 9,13 
61 00,37 8,75]60,33] 9,02Þ60, 29] 9,28 
4 RE 3b EG Re: 
525 5 , , $2,2 975 
64 63,3 8,91 93234 9, 18803, 30} 9, 46163, 26 9,72 


9,95 6433] 9,3364, 29 236 64,24] 9,85 
isses, 32] 947 Cs, 280 9,7665, 23010, o. 
„Cs, 310 9,6166, 260 9,906, 2210, 15 


Sy 67,39] 9,767, 25/0, os, 21010, 3 


68,29] 959068, 241 0, 2058, 20010, 5e 


70, 27/00, , 22 10,50 70, 1710, 8 
er 10, 33 71,21 10304 71, I 


4,2410, 674, 18]1 10907 4,130 1.4 
10,58 782110, 915,1 712 7511/11, 5 


, 275, 2011, os 76, 15112, 3876, 1011,71 
4/10, 8697719] 1,1 


7714 11753 75 11,8 
$8,413}! 1,68878,08]1 2,0 


11,13 9,17111,48 7.9513 ti 33 EX: 


201 1, 41 


87,1, 
88,13 
89,12 
95771 
91, 10 
52,10 
93109 


55707 
96,06 
97,05 


|: 3, 244, h 3,63[93,96114,04093)8 


1,15 11777 1718 14, 120 81,05 1274 
: 5271 11, 1882,09, 2712, 312,6 

351312, 0883, o8 12, 42483, oz 2,7 
1183184, 12a, 20184, o 12,5684, 01012,9 
112, 3488, 6f14, 2155, oo. 3, 08 
ü, 8186, os 12,86 5875 13,23 


115 


1225 Fol 770313, 0186, 98] 343 
12, $3,08]1 2,77 8 37.97 1375 
12,53]89,07112,91 1 3,05 
12,65 0,061 3,6 ITE 3, 43859;9411 3,8: 
12, $0{91,05113, 20190, 99/13, 60890,93{1 4,0c 
12,9 478 „98013, 25891,9211 4,15 
1370 52780 14,30 


1.3, 36 95,01 13,7494, 95/1 4,19 94, 88|1 4,6c 
13, 50896,00113, 92495 ,94114, 345,871 4,76 


98,04 
P2293 


13,787,014, 21[97 91114-03897, 
8,9711 4,35 9849 8198.841821 


of 
bt 
RN 


, Se ooo A 
— Z.350--Þ * K 
— - - 


—_— ——_ * — — 
| yp ki, ns 
. . 


„ 


TRAVERSE TABLE. 


1 


33 9 Degrees 
..o Min. 0 
— —— — —— — — — 
Lat. [Dep. Lat. Dep. Lat. 5 
0,26] 0, 99 o, 10 9599 9,17 9,99 9,17 
0,31] 1,97] 0,324 1,97 0,33 0,34 
0,47] 2,96] 0,48] 2,96| 0,50 0,51 
0,631 3,95] 9,644 3395] 0,66 0,68 
0,784 4,94] , 80 4,93] 0,83 0,85] 
0,94] 59%] 0,907 5,92} 0,99 1,02] 
1,10] 6,91] 1,139 6,90] 1,16 1519 
1,25] 7,99] 1,294 7,89 135 1,36 
1,41] 8,88} 1,45 2 1,52 
155 9,87 1,61 9,86 1,70 
10,87 1,72f10, 1,77010,85 1,86 
1,88311,84] 1,93 11. 85 2,03 
2,0312, 830 2,0912, 82 2,20 
2,1913, 82] 2,25 13,81 2,37 
2,354,810 2,47 2,54 
2550J15,79 2,57 2571 
2,66}! 2373 2,88 
2,82317,77] 2,89 305 
2,97J18,75 3,05 3522 
19575 3,13J19,7 3222 3739 
A 1.577 3529320,7 3556 
22 $2137 3] 3344321571 3»7 
23 22,7 3,60 15 3590 
24 23,710 3,7623, 6 4,07 
25 24,69 3,91 24,0 4,34 
26 25,68 4, 0525, 6 4, 4 
27 26, 7 4,226, 65 4357 
| 28 (27,66 4,381276 47 4 
29 $28,64] 4,543>8,62 4,91 
30 $-9563]- 4,692.9, 61! 5,08 
31 [30,62] 4,85130,60 4,98 3055 
| 3% 31,61 50115 
33 $3255 51683257 
34 33,58 54328335 
35 [34557] 5548334455 
36 35550). 
1 37 36,55 5,7936, 53 
| 38 [3353] 5>95037,52 
39 $38,521] 6 6 
2 $39451 6,26 39,48]-6,43 39-45] 6, 6,61 3942 
41 440, 50 6 
1 42 448 
43 44,47 6 
1 44 $434 
| 45 144,45 
46 [45,43] 7 
48 43,41 
1 49 48,40 7,6 
38. 49,39 
Sep. Lat 
| 5 o Min. 4 — A. Lok þ 1 
EIB 80 Degrees 


1 % 
- 
* . 1 


"TRAVERSE TABEE. 


— P 
ae es 


14 350411, 9072, 9 
75 74,0313, 0673,97 
76 5,01112,2287 4,9 
77 6, oc 2,3878, 9 
78 76,9912, 5476, 9 
79 7597J12,7077,9 
80 29.0212, 5 182881256078 


70 (69, 14010, 95:91 12559 1 1.8658, 11,86 
71 Fo, 1311, 1170, os 1,410, 031,369, 912,0 


73 , 1001, 422, os 1% 487 2,0 


81 ol 9,9 


| 


19,17 953741 5559 95,67 16,02 
19,33 


97,715,917, 6416, 35 


66, 1310, 766, 081,66, 311, 35 
68 67, 1610, 6467, 10,9367, 0% 1, 23657, 0 
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6,05 3374 
6,2 134,41 
6,4135, 40 
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$66,971 1,81066,91]12, 10166, 861 2, 39866, 81112,68 
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58,90 90 11,45 88, 8501171 88, 8011,96 88.242722 
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5975 13, 176,670. 3, 4567,61 3, 765, 5801 4,05 
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16,2283, 37116, 5883, 291 6,9883, 22 17,31 
$4, 42116, 4184, 3511 6,7884, 27. 7 584, 20/17, 51 


88,2501 7,35 85,18 17,72 


87,37 16,98]87,2 36]87,21117,74 87,14 18,12 
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99,31ſ7,58 90, 2337,95 0,15118, 34 99,07, 18,744 
91,29]1[7,75091,21118, 14 1,13118;5 4 91,05/18,94 
92,27117,94892, 19118, 342, 118,7. 92,0319, 14 
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79, 90118, 45J79,8218, 7979, 7419, 14479, 6519, 49 
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X's þ 49,48 12, 34449, 43] 1235 $049, 33/12, 7 149, 32|1 2,98 
52 5746/14, 58080, 4012,65, 3413, 2450, 2913, 2. 
157. 555743 12, „82 51,373,551, 31 13,2785 132511 3,45 
54 $5240,13,06152, 34/13,2905 226 13,8452722 13,75 
158.J53.37/13, 3183,31 3554 $53528[13,77 $3, 1911 4,00] 
56 $5453413,55154,286/13,78954-22[44,04854; 15[14,26 
1575 3825 13,7935, 2504,35, 16014, 2755, 1214,51 
158 J56, 28 14, 03086, 22/14, 28956, 15 5454,77 
159 a 2514,27 1 5194, 54457, 1214,57, 0615, oz 

12 284155 145 HT 58,0 15504 58,02 15,28 
: 39572 550 59,06 13,2755, 995,53 
162 60,0911 5, 2060, 815, 559,961 5, 78 
63 61, 1315, 246 1,0615, 60, 99 1875 50, aH 6, o. 
64 $92 101 5, 48962,09]1 5, 7540 1,96516, 0785 1 85 16,29 


| $5 63,0%, 74963300116, 0a962,93/t6, 27862386116, 55 i 
4, 66 $64304{t5, 9 £3597116,26 53,90f6, 5263, 8216, 80 if 
67 55,0116, 2169416, yr, 7864, 79. 0, os 4 
68 65,9816, 43 4 18574 825 17,03 35576 7,31 4 
s; 16,9066, 880165 8066,85, 28066, 37,570 #0 
70 67,9% 16,93157.85 17,247.77, 367, 6917, 82 1 


171 58, 89 58917716 17,18168,82 
172 59,86 17,469, 787, 69777 18503 
73 e, 837, 66%, 75117, ,s, 28 
74 Fl, Sh, 971,718,221, 64/8, 5 3 
175 277/68, 1. | 92, 6118,78 


en 68, 7417, 8 
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| 75 3,7416, 39173,6668,71073,5819,05 
7 74371118, 6307 4563;18; 958744-55119,28 
7 .es, Pesch is. 58:88 
79 s, 6519, 1176, 5719, 458, 4819,78 
REA 776 19,35 2228 19569777, 45h, gi 
5 575,59 1900 25510 5,59 85 A200, 28 


79,5619, 8 
55 20500 


49, 48 20, 1879, 3920, f 
80, 480, 4380, 36]20, 7 54 
| 81,500, 32881, 42020, 68 81, 21,0 
85 5 48020, 6 32, 38120; 9282, 2921,28 
3,4520, 81983, 381, 83, a6 1, 5 
84, 40a 1, 0b 84, 32]41 41 94 2 121,78 
55,3921; 29885, 29121,66P86, 20/220 
$6, 36]2 1,5 30386, 26/21, 91 86, 1712.2, 20 
$87,343/21,77887 2,18 87,13 122153 8 
$98, 30a, oi 88, 20j/24, 4c 88,10 1022,76 
99, 27122, 2889, 17/2, 65 = 88,97 
2,8990, o423, 28889, 94 


90725 22882 90, 1. 
23,1491, 0123,54 


93,15 3,2 
14 12123, 47 
$954091]2 3,7 F 
| 99,00 7 359 0 
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o, 26 0,96 
0,53 
0,79 
1,05 
1531 
1,58 


8,26 19,27 
5552 20,2 
557921, 20 
6,5122, 16 
6,31123,13 
6,5 824,09 
6,8442505 
7,10 26,02 
7530 26,98 


8,15 29,87 
| 8,42 30,84 

8,683 1, 80 
18,9432, 76 
9721133573 
| 9547 34,69 
9,73135,65 


0527 
0,53 
o, 80 
1507 
1,34 
1,60 
1,87 
2 1 4 
2,40 
2,67 
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2,94 


3521 
3547 
3» 7 4 
4,01 
4,28 
445 4 
4,81 
5,08 
5734 
5501 
5588 
6,15 
6,41 


6,6824, 06 


6,95 


1,224254,99 
7548126, 95 
757512791 
8,0228, 87 
8, 28129, 84 
8,55 30, 80 
8, 8231,76 8,96 


— — 


Dep. Lat. | Dep. Lat. | Dep. 


0,96 
1,92 
2,89 
3585 
4,81 
5577 
6,74 
7570 
8,661 2 
9,62 


10,59 
11,55 
12,51 
13447 
I 4, 
15,40 
16,36 
17732 
18,29 
19,25 
20,21 


21,17 
22,14 6 
23,10 


25,02 


9509132,72 
9,35133,69 
9,62J34,65 


9,89 35,61 
10, 15136, 


| 10,2085755 
10,38 3 8,59 10,52 38,5 


10,61 39,8610, 7839,51 
10, 874,5 211,05, 
1,491 1,31941,44 
11,3942, 45011, 5742, 40 
11,6513, 42/11, 8443,36 
11,91044438]! 1, 10144, 3 

12,1645, 3512, 363452 

12,426, 31012, 2146, 25 
12,68447,2712, 8947,22 
12,9448. 2413,15 48,1 


9,99 5p 


2 


10, 4237,53 


10, 69138, 50. 


10,9639, 46 
11,22 40,42 
1154941, 39 
11,7642, 35 
12,0343, 31 


9525 
9550 
9577 


10,04 
10,31 


12,2994427 
12,50145,24 


— — 


10,09 
10,86 


11513 
11,40 
11,67 


11,9 
12,2 


12549 
12,76 
12,83]46,20/13,03| 
13,947,163, 30 
13.3648, 1213,57 
Dep.] Lat. M Dep. Lat. | 
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8 Lat. | Dep. Lat. Dep. Lats Dep. [Lat. Dep. 
| 5! Fee g * 49, 1813,29, 9 13, 84 
3 
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, 5 52 150, 2313, 4650, 1713, 6850, 11013, 90 50,5 14,11 
; f 53 51519113,72 5113/13, 9. 51507 14,1 5 51,01114,39 
i » 3 5%, 1611 3-9 52, 1014, 20052, 0401 4, 4351, 9714, 66 
55 $53» 1301 4, 353, 06.14, 4753, ooſ14, 7052, 94 14,98 
56 54,0914, 4954, 0314, 7 3J53, 96014, 9683, 90 15, 20 
57 5508114, 5154, 99,14, 9854,93 8,2315486 15,47] 
58 56,0215, 01 5595015, 20 55589. 8, 8055,82 15,7 
3856,99 15,27 7734 5,98 $6,85115,77 $6,79,1 5,02] 
50 $7295 15 $453 57,89 915,78 7,82 16,03 $757.51 6,28 
61 $58,92'15,79856, 85 76,04 58,7 816, 30 58,71,16,56 
62 59,89 16, 559,82 16,31 59,7416, 57 3956155 83 
63 60, 85 16, 30 60,78/16 „57 Fo, 1016, 8. 60,63,17,1c 1 
64 61,8216, 5661,76, 83161 651), 1 51,6 17937 
65 527916 8290 2,7 1117, 10J0% 204117937 62,5 17,64 
66 1874 53,6817, 36663, 6017, 6463, 5277,91 
67 64.727,34 1 5 64,5615, 90 c 
7 


28 + 17,89 5 bl 
, 


56517, 86e 18, 1866, 4918, 4. 


20 f 61118, 12 6775018, 41667, 4518,71 

71 [68,58/18, 3868, 5/78, PF, 42 18,9700 

72 69, 585018, 6369, 46/18, 9469, 38019, 2. | 
73 (9451118, 8947, 43/19, 20%, 34 "9,51 70, 26019, 82 
741,48 19,1577 1,3 19, 46 1, 3119,78 e 2,09 


75 725 19,412, 3619,73 0327112504 
76 3,4119, 343211 9,99Þ7 3524/20,31 


$5 20,520 51 wig 


7993 20,19 
79 | 76,3120, 487 
80 $77527120,7 1 


—_ 


51,04 1504 77,0 | 1,38 


8r $7 8,24j20, 21, 30[78,05}21,65017,9 
82 79,2101, 2279,11, 579, 01021, 91 78,9222, 26 
83 60, 771,48 90, 082 1,8379, 9802,18 9,8822, 53 
84 81,141, 8 , o4z2, 9180, 94% 2, 4580, 85022, 80 
Ss 821 2,00082,01 2,368 1,916 22,7181, 9723, o 
86 83, a2, 26082, 97/2, 6282, 87122, 9882,77 3,34 
845 4 a2, 52483, 9 2,88 83,8323, 2883, 733,61 
88 $85,00/22, 7 848 4, 9012.3, 15184, 803, 5284, 703, 89 


89 85, 97/23, o3I65, 87/23, 4185,76 3, 78185, 66024, 16 
90. [86,93/43, 29086,83123,67186,7 3/24,05086,62124-43 
91 $87,90j23,55 87,8023, 54 87,694,387, 5824,70 
92 88,8723, 8188, 7624, 20088, 684, 59188, 5824,97 
93 $89, 83/2 4,07189,7 224, 46089, 620 4,8889, 1025, 2 

94 Po, 80024, 33 90, 6924, 7390, 5825, 12890, 4725,52 [ 
95 1,6024, 591, 65024, 9991, 5425, 3991, 4325,78 1 
96 2, 73024, 85Pp2, 625, 252, 51028, 6592, 4 coe 1 
3, 7005, 113, 5805, 513,478, 9293, 366, 33 | 
94466125, 3619 4, 5512557 8,94144]26, 191944 3% 65,60 


99 $95,63[25,62195,5 1026, 0498, 40026, 4695, 28 26 87 | | 
100 $96, 59125 ,88Þ96, 48126 26,39196,36 26,72996 23022214 1 
S | Dep. E 2 Dep.] Lat. — Vep. [Lat. Dep. | La, 5 f 
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5588120, 1 
6,1621, o 
6,4422, 05 
6,7223, ol 
7500123, 97 


7595126, 81 
8, 2427,77 8, 30 
8.52 28,730 8,6 
8,8 129,68 8,9 
9509130, 64] 9,2 
9,3731, 60 


8,55 29,760 8,68 829,72 
8,8230, 72 8, 9630, 69 
9,1031, 680 9, 2331, 6 
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z | o Min T 4.4 
| 5 | 32 — ͤſ—— — 

® Lat. Dep.] Lat. 4 Dep 


0 63 8882377 
164 We 61,4. 


168 Hes 65, 28019, 0365, 20019, 3165, 11 
69 (66, 33 19,0266, 2411 9, 3166, 1619, 50166, o) 
1.70 67,29 19,30 67,2 [19,59 67,42 19,88467,03 
71 $68, 2519, 5768, 16019, 8768, 08020, 17g07,99 
72 169, 21019, 85 69, 1220,15 69,0 20, 4568, 950, 75 

73 h, 1/20, 12 0, o8ſz0, 43469, 99120, 73 69, 90 lf 1, o 
4 74 71, 13020, 4007 1, 0420, 7170, 9821, 2%, 8601, 33 
1 75 Fa, og z0, 67%, oc z0, 9971, 9101, 30% 1, Saz, 62 
76 63, osſao, 9872, 9661, 2772, 871,59 2,78 1,90 


1 78 [14,98121,50J74, 
1 79 [753941217807 5,8422,11075,7 5122445 * 22,77 
16,9012.2,05 76, 76,80 239 76,71132,7% 76,61 61]2.3,06 


| 79,78 
80,7512 


81,7103, 434 
92,67 


77.4 25500 $7, 37145547 
88, 44,25, 36 $8, 331547 54$8,21 
89, 40 25,6489, 2926,03 89,17 
90, 36 5,9190, 25026, 30990, 13 
95 97, 3226, 191, 21026, 58491, o 
2548 26, 4692, 1 712.6, 8692, 05 | 

97 5 93,24/26,7, 93,13J27, 143,010), 56492, 8827, 96 
| 98 PA. 20%, oi pA, og7, 4253, 97% 8303, 848, 24 
99 58142 95508127, 70194, 92128, 12494, 25 
100 B96, 1327, 696, 127, 9898, 38128, 409,628, 824 
| Dep Lat. | Dep.| Lat. Bep. | Lat. Dep. Lat. | 
o Min. 3 — $1 
74 Deg, 73 Degrees... 
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0,30] 0,95 


0529 


514738 


29,65 


5,85 


8,7728, 65 


34,43 
35,38 


I 
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0,96 
1,91 
2,87 
3, 82 
4,78 
5573 
6,69 
7564 
8, 60 
9,585 


0,58 
0,88 
I,17 
1,40 


0,59 
0,89 
1,19 
1,48 
1,78 
2,08 
2437 
2,67 
2,97 


10,51 
11,4 

12,42 
13,37 
14,33 
15,28 
16,2 

17519 
18,15 
19, 10 
6, 14120, o6 
6,43821,01 
6,7242197 


3551 
3,81 


4,09 


4568 
4797 
552 


5558 


7502422,92 
7,3123, 88 
7, 60124, 83 
7589125,79 
8,1926, 7 
8, 4827,70 


9,0 5 29,6 I 


352611 
3,56 


9,19 


36,3411, 11136, 2911,27 


3753011, 4037,25], 56 


38,25 


1,12 12,57 41 
42, o8 12,8 2 * 


11,7088, 20011, 86 


4 


755 


8,12 
8,42 
8,72 
9502 


7,82 


7522122, 86 


23,81 
24.76 


30,60 9, 3630, 56 9, 49130, 52 
97565131, 52 9,7931, 47 
9,9432, 470, 8132, 42 
10, 2333,43, 3833,38 
10,5 3034 38]10,68 
10, 82835, 34110,97 


| 


9,92 
10,22 


34, 33110, 83 


39, 101: 


9,32 
956213 
105831 


355291 1,133 
36,2411,43 


37520 
352 5 | 
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Eat, | Dep. Lat. Dep. Lat, Dep. 


Lats\ Dep-J kat, 


$1 "046,771 14591f 48,71 I5,12048;6: $936 48, 5715,55 
52 49, 73018, 2049, 66.1 5, 40, 395, 54,535,858 
53 0,6815, 50ſ50,62/15,72050,55[15,94850,48 16, 16 


184 51,641,791, 76, 0161, 5016, 2 
535 52, 60016, 0882, 53 
36 53,5516, 373,4 15 62563•44½15,8• 


451,43 16, 46 
2,46 16,54 52,3816, 7) 
53,341), 0) 
4,5 1116,65 5 45 44 584,361, 14454, 2 17,38 
155747 16,9 — — 35732/17, 4455,24, 68 
17,4656, 35017, 5056, 2717, 7456, 197,99 
17,5 49572 30117 »7 9957+22118,04857+1418,39 
8433119 ;$3]5 8, 2611 8;0g 58, 7678,34 58,10 8,60 
59,2918, 1359, 2 1018, 39189, 1301 8, 6. 59-05 38,90 
60, 2511.8, 42460, 17118, 6860, 0818, 95$60,00;19,21 
51, 20118,71 $1, 12118, 98 $1,04119,25 5797/9585 
92,00 19727 822 19,551,919, 8 
e 

120 19759 63, 99019, 71675, * $1120,43 
65,0319, 8864, 94/40, 1664, 85130, 4506 4,7 20,3 
55, 99/20, 17168, go, 4065, 8 10, 75 6,72 
$6 0,4 66,85 20,76 66,7621, 866 66,6921,3, 
iI, 3; 6756277 565 
68,6792 1,6596 56557795 
69,62 1,95 69,53. 22, 26 
70, 58122, 2 7,48 22780 
71,532, 53 11,43 a2, 80 
2,85 23823, 17 
344 73,3423, 48 
3545 3722878 
3»70P7 5424 24,00 

4,06 16-1924.39 
724 23865 TT 174250436 N 9 
8, 42a 3, 987 8, 31124, 3278, 214, 668, 10286, oo 
9,74, 2779,74, 6129, 164,967, oss, 30 
80, 33124, 5 6380, 2212 4, 9180, 1115, 28180, oo 6, 61 
81,29124, 88381, 18028, 2181, 5, 56180, 98026, 9 
82,2425, 14 82,1 25,50082,02125,80J81,91/26,22 
83,2002 5, 44 365 25, 8082, 9726, 16182, 86026, 82 
84,1025, 73184, 04,6, 10183, 93 26540 53781 26, 83 
85,11 225 85,00/26,39 84, 88026, 76 4,74%, 15 
86,07126, 31985, 95126,69985, 8412706 051722744 


$7,02126,61086, 91/26,99 86, 19]47,36 96557 7774 
87,9 26, * 87,86 27,2887, 747, 6787, Cala b, o 
88,942, 19 88 22,3 36,70 2597188, 578, 33 
39, 89127,48 89, 77127, 88489, 65128, 2789, 53 28, 6 
0 8527,76 90,7 312.8, 17 90, 6c 28,5 90, 4812.8, gi 


16, 31 


5 67,81 | 
68,76 
469,72 
470, 67 
71,741, 9371, 632, 14 
2,2472, 58 2,54 
2, 5173, 54%, 8 
2,8174, 48 = 


1,0 

1,35 
1,65 
159. 


91,818,091, 68 8,47 91,568,871, 43 29,27 
C 52,766,306 92,6. 29,76 9255 F129, 1 A7 4 80 
3,7228, 6593,59 9,0693, 479, 4 


94, 55129, 3089 4142129, 77 $544 - + 
95450 29,05 8 55 30,0 95144 5 


D Dep. Lit. 1 De 82 . 
Dep a ED: Lat. Dep.1Lan, 


94,6728, 94 
2576329,24 


Dep. Lat. 
© Min. 
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TRAVERSE TABLE. 
| 18 Degrees 
o Min. 11 
Dep. Lat. Dep. Lat. 
531 0,95] 0,3! 
0,62] 1,90] 0,63 


0,93] 2,85 0,9 
1,24] 3,80] 1,24 


OR FM EF AC WA. + fn 


554 

1,85] 5,70] 1 „88 
2,16] 6,65| 2,19 
2,47] 7,00] 2,50 
2,78] 8, 550 2,82 
3,09] 9,50 _3»13 


3540110, 450 3,4410, 43 3449 
357111, 40] 3,70 11,38 3,81 
4502712, 35] 4,07 12, 33 4512 
433113, 30 4,3813, 28 4,44 
46314424] 4, 7014, 24 4,76 
439481 $319] 5,01 15517 5508 
5,2516, 14 5, 32176, 12 5, 3916 
555617, 9 5,6417, % 5,71 


| 5,670: 6,04] 5,951 8,02| 6,03 


6,4919, 9 19,910 6, Ge 
6, 8020, 89] 6, 8920, 86 6,98 
7,11021,84] 7, 2021,81 7, 3021,78 
7542122, 79 7, 5222,76 7,612, 
81 7,7223, 74 7,8323, 71 7, 93123, 678 


8,9627, 4 9,0827, 50 9, 20 
eee 
9,49] 9,5 829, 44 9,7129, 40 9,8. 29735 9,90 
30,43] 9, 89130, 39010, ozJ 30, 3510, 15130, 30/10,25 
31,3810, 20131, 34110, 3331,29 10, 4731, 2510, 61 
32,3410, 5132, 3010, 65132, 2410, 79132, 1910, 93 
3352910, 8233,25 0, 96133, 1911, 11133,1411,25 
34,24%, 12184, 201, 7184, 14011, 42134, 91,37 
3519] 1,63 3515/11, 8935,09 11,735,041, 8 
11,7436, 10011, 9036, o4ſ12, os 35,9812, 21 
Lean 37,0512, 2736, 98012, 3736, 9312, 5 
38,0412, 36937,99112,53037+93112,69037-88[12,86 
41 36,99/12,67 38,941, 84038, 58 f 3,1038, 82/13, 18 
42 88% 2284398903 15839,83113:33939>77113+50 
43 142 89/1 3,26 40, 84113, 46 40,7 83,64 40,7211 3,82 
44 41,8513, 6041, 79,3, 7841, 3013, 9641, 6614, 1 
145 42,80/13,91 42, 74/14, 0942, 614, 2842, 6104,47 
1] 45 43,7 5½4, 2143, 6914, 4043, 621 4, 6043, 56014, 75 
47 44.7% 4,82 44,6311 4,7 2844 5711 4,910 44,5111 8, 11 
| 45 $4505, 14 83]45+58115,03045,52115,23]45,45]554 
Tl | 49 6, 60% 5, 14446, 53/15, 34046, 47 15,5 5048, 405, 75 
11 47,56 15545 47,48;15,66 473 4% 15,86 4735 16,07 
Dep. Lat. | Dep. | Lat. Dep. Lat Pep. Lat 


o Min. © "| e #24 
72 Deg. | 71 Degrees A. 
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18 Degrees 


o Min, 

Lat. | Dep 
48,50115,76 
49 4511 6,07 


48,43 
49, 38 
50,33 
51,28 
52523 
53,18 
54513 
55508 
56,03 


$0,41116, 38 
51, 36016, 69 
17,00 
17,30 
17,61 
17,9% 
18,23 


2 


Lat. Dep. 
15,9708, 36 


Lat. 


16,2849, 31 
16,9151,21 


17,5453, 11 
17,8585 4,05 
18, 1615 5, 0 
18, 4855,95 


18,8486, 98 
18,85 
19,16 
19,47 
19,7860, 79 
20,09]6 1,7 4 
20, 39462, 69 


j 


23,4672, 18 


4, 1812.4, 1074, o8 
7513/4, 4178, oz 


77545, 3176, 92 
77599425, 3477,87 
78,945,657 8,82 
79,89] f5, 9679,77 
80,8426, 2780,72 
81,796, 5881,67 


83,6927, 1983,57 
84,64), 5084,52 
85,5927, 81185, 4) 


87, 50028, 43187, 37 
88,45 2.8,7 4188 
89,49]2.9,05089,27 


3»23123,7 9Y7 3» 13 


16,0812 4,72075+98/25,05075,87 


232 


23580172, o7 
24,1173, o2 
24,4387 3»97 
24,7 47 4,92 


25,3776, 81 
25,997 8,71 
26,6280, 61 


28,18 85,35 


89,1 


i 


29,4 


2 


Dep. Tat. 


16, 6050, 26 


17,2252, 16 


18,7956, 90 


5759419, 1057,85 
58, 8919, 42J58,8 
5948411 9,7 385957 
20, 04160, 69020, 3160, 60 
20, 3661, 64/20, 62461, 55 
20, 6762, 5920, 9462, 5001,21 
20, 7063, 64.20, 98163, 5 4 7,663, 
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454,5 122, 5854, 41022, 82 


26, 89165, 60027, 1765, 4827, 46 
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6 1,38 5,623 1,71 


34,4684, 07034, 82093» 92035, 19 


84 35,57 


| 


* T 
"+ 
* * 
. 


TRAVERSE TABLE. . 


_— * 


—— 


* 


7 r 2 5 
DUTY1q |S. 


> 6.» » 0 


+. 
* 


— — — — * * „ 8 + 4 
SANG 0 wan 


* 


} 


18 « 


: E 


— 


23 Degrees 


* 


JR: 5457 


173.65 


29,25 


129, 46/12, 5% 
31, 30413, 


— — 
- Dep 
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34,98|1 4,8 

359,90 125 

36,82 82115,6 


37»7 37>74/16,0 
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91 83377 35950 5 83,61 35492 $3,46 36,29 29 83729 36, 65 
92 84,595, 58084,5 3136, 3264,37 6,69184,21137,05 
93 85,61136, 34085,45136,71]85,29137,09Þ85, 1237,46 
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50, 75 23,6750, 6523, 8980, 55024, 11050, 
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59597345 436, 2773, 38036, 59 3,436,510 


55 
43:49 1.9 
39:64 


2, 56145, 


23, 046,5 
47,43 
48 233 
49,02 
2447 7859, 13 
25721 31,01 
2565 31,91 
26,10 32,80 
2. 
34559 


88048 


2378 
$443 


26, 98 
27 +4205 $44 
47,09 4 196,3 


148,0515 7, 40028, 337.28 
26, 458,30 48,7 0 38,17 


29,3 60,09 29,63 139,96 
29,0 00,99 0,07860,86 
„5461,75 
52,65 


— — 
31,18 63,431,49 375 
31,50 64,58 1,84 $9.4, 4432, 1 
32,00 $5147 

6,37,3 
32,88 47747838 „1777.12 
3731 68,1358 98,02 
33375 48.668455 56,91 
34,19 69.96 34,50 170 
34,63 þ Jo, 8. 34,94 


5,38 


51 5 7. 
369 


— 


23,67 
44, 198% 


549 30,14 


6, 4. 
532 
8,21 
24,54 (949,71 
24.99 50,00 


2352045 


2554550, 89 
25,88 $1,782 
46,32 


377 


52,68 


54747 
37,86 4 55753702 
48,1 { 25048 


18,86 Q 57715 


38, 52J73,6939, 180 
| 8,7 51394 20078, 88036, 67 
439-36 . J — 


— 2 
D 
22,76 5 42596 


9430 2,41 
265, 33]32»5 7005»! 9132, 
„Ee »2.3þ $3»9% 90 


TRAVERSE TABLE. 


LL 
VU 


— 


8,00] 4, 121 7,98] 4,10] 7,97 


5,9011, 56 5,953! 1,53 6, 011,81 
6,3612, 480 6, 4112, 42J 6,47] 21 


19,47 
2120, 3 


12,264, oft, 36123, 
12,7 1024)389]1 2, 82024» 
29 $5»8411 3, 175,7 813, 2892547 201 3, 3925,67 
30 [26,7 3]13,6226,67 


31 27,6214, 7,56 4, 199275 5014, 3347, 
28,5114, 53128, 4814, 6528, 3814, 


95 


$37»42119,0783723 
43 38, 3 119, 62138, 23019, 69138, 1 
44 39, 20019, 98139, 1 2120, 18139, 0320, 32438, 9 


631 7,11 3, 66 7, 10 3,69] 7,08] 3,73 


© 3 — 
>| o Min. [ —£ 4 — 
8 Lat.] Dep. Lat. Dep. Lat. Dep. Lat. j Dep 
I 0,45} 0,89] o, 46 „89, 0,46] 0,89] 0,47 
2 o, 91 1,78} 0,92] 1,77] 0,92] 1,77] 0,9 
3 2,671 1,37 2,66 1,39] 2,66] 1,40 
4 355601, 83J 3555| 1,85 5,54] 1,86 
5 . 2,278 4245] 2,29] + 2,31] 4443] 2,23 
6 $433] 2,751 $23%] 2»77] 5731 2,79 
7 3,18] 6,22] 3,21] 6,21] 3,23] 6, 20 3,26 
8 

9 

o 


8,89] 4.881 8,87] 4,62] 8, 88 4,66 


4,991 9,78] 5,044 9,70] 5,08] 9,73] 5,12 
554510, 67] 5, 4910, 64] 5,54410,62] 5,59 


6,818! 3434] 6, 8713, 310 6,93]! 3,28] 6, 99 
5,26]! 4522] 7, 3314,19 743991 4516] 7, 48 
7,728" 5511] 7,78 15,08] 7,8815, os 7,92} 
8, 1716, oo 8,24015,97] 8, 315,93 8,38 
8,6316, 89 8,7016, 88] 8, 7616,82] 8,85 
517,74 9,2412720 9731 


18,63 „chte 9,78 


1 3,74926,61]13,85926,55 


20,49 


40, 10020, 43140, o 1120,6 1J39,92/20, 78139, 83020, 95 
40, 9912.0, 8840, 99121, 6140, 80 1, 24440, 711, 42 
1041,78]21,5% 41,69/21,7 41, 60021, 88 

; 42, 48022, 35 


o Min. ; 4 


63 Deg. 62 Degrees 


© | " TRAVERSE TABLE. 36 
1 >| 27 Degrees OY 
8 5 _ 4 


Lat. Dep.] Lat. Dep. La Dep. Lat. Dep. 
51 ee 45353,38048,28U23,55J4•143,75 
6,3323, 6146, 23 2338 1046, 1424, 0 146, o 24, 21 
53 A7; 2224, o6 A), 124, 247; 0314, 476, 91½4, 68 
$4 8, 1224, 248, 014% 347, 914, 947,798, 15 
55 49,14, 978, 90025, 19148, 79,5, 4048, 68 6, 61 
56 49,905, 449,785,649, 6808, 86149, 56,6, 0 
57 350, 7925, 8880, 57/6, 10030, 576, 3480, 45 26, 5 
58 451,880 46,33J5 1,5926, 5618 1, 4806, 78181, 337, o1 
59 52,726, 79152, 45] 27, 03452, 3327, 25152, 227, 48 
60 $53»45127 2445 3» 3412754715 3,22 27571153» 19127 95 
61 $54435127,09]5 4,2327, 9354, 11028, 1753, 98028, 4 
62 55,2428, 1585512128, 3955, 0028, 635 4,878, 87 
63 $56,13128,60$56,02128, 85[55,88[29,09]5 5,7 5129,3 
64 57, 03 29,656, 90 ag, 30[56,7 7/29, 55[56,64/29,8 
65 £$57,92129, 519577 91-9, 7657, 66030, 257,5 280, 27 
66 $58, 81029, 9615 8, 88030, 22158, $4130, 48 58,4163, 73 
67 59, 70030, 4259, 58030, 68 38543 30, 94159, 29 
68 60, 5930, 8760, 45031, 14 60,32131,40 0,18 
69 61, 48031, 33 5173 31,5961, 2031, 8661, 
222? 31,7896 2312228 


32513 
32,00 92,09 —.— 3285 1,95 32559 


78 69, 5035,41 2 69,19]36,02069,03 36,3 


79 0» _ 79,07 a es 69,91136,7 
8 

81 

82 

83 

84 . 5144, 68038, 4604,51 

85 175,7 36589 5557 38, 92]7 5440 

86 $76,63139,0 4639,38 6,2839, 71 


87 77.52 39,50 575 39, 84Þ77 » 17] 
88 $78,41[39,95078, 2340, 2987 8,06] 
89 179, 30040, 4179. 1340, 7578, 9. 
go 180, 19 49,86 80,01 41,21 79,83 41. 9,65! 
91 81,08 4131 $0,90/41,67 „57180, 7242, o2 5 
92 81,9104, 7781, 7942, 12481, 61042, 48081, 4 
93 182, 8042, 22482, 6842,58 82,45 42,9482, 3043, 300 
94 83, 70042, 68 83,57 4394053, 3843, 4183, 1943,77 
95 84,5 9,43, 13484, 46043, 50084, 2743, 87184, 7044,34 
96 J85, 48043, 59185, 35043, 9618 5, 15044, 33188, 9644, 70 
97 86, 3744, 0486, 2444, 41086, 4444, 79186, 8104s, 1) 
9 
99 
100 
& 
* 
8 
a 


87,2644, 4987, 12144, 8786, 93s, 25186, 7304s, 63 
88, 1544, 95188, 01045, 33187, 8 65,7287, 61 46,10 
89, 10]45,40 88,90 45,7 9988,79146, 18988, 50{46, 56| 


Dep. Tat. Dep. Lat. Tat. Pep. Lat. | Dep: | Lats Lat. 


1 o Min. [— ES 4 
63 Deg. 62 Degrees 


: H 


an 


7,91 4729 7,85 
B,79| 47:74 3»7 

9,67 525 956. 
5,691To, 550 5,7 300045 
11,4%] 6, 20111, 40 6 
Iz, 300 6, 6812,28 
5173, 180 7, 1613,45 
14, 10.7,87 14,06 75 63 14,03 
8,11 14,91 


7 TRAVERSE TABLE. 
'S — 
8 Ea. Dep. Ext. Dep Dep: Las. 55 
* 1 58 6. 47 58d 0, 47 0,88 0,485] 9, | 254% 
4 6| , 9 f i, $4 0,95 1,75] 0,96 
3 64] 1,44] 2,64 1,43] 2463] 1,44 
5 8g 395% 1,91 3551 1592 
5 | 439] 34 43% 2441] 
6 * 8•77 2,660 520 289 
7 518 3,534] 6.14 3,37] 
8 of 703] 3-82] 7,01 
9 


9. 14,98 3˙75 1834 

18 as: ,861/8,1% = 8,85 18,78 

19 5 2 bg 9,0716, C6 

20 | : 2 2234 17 

2141 5 = 350 = 18,46110,02 18, 41010, 10 
2 5 10,3 15730 to, 41 19,33 10,80119,28 10,59 
23 $20, 31110, 80, 28 10,8920, 21 to, 970, 171,0 
24 K, 19/11, 7/1, 141, 361, 911, 45 EI, o⸗ my | 


ac 122,0 011,73 3,01 11,3; 1 19711 1, 931,921, 
26 2298/12, 20 92,3012, 85012, 4122,78 581 5 
27 3,8412, 67 ** ok 3+7 3112,88]23,67112,9 
28 $24,72113, 1424, 673, 2824, C13, 3624, 5513,47 
29 * 13,61 533 13, 73025149113, 8345543113495 
30 408326, 43114, 20Þ26,3 711 4, 32020,30114, 43] 
31 22537 14,5 1 1 g 484 
32 8,265, 2128, 19 Ph 8,015,278 2 1575 
33. 29,1415, 14d,57 75 8,90 15975 6,93]15,87 
3435, offt, 98429, 95/16, og 29,7806, 22429, 8 6, 35 


35 35,90 16,4 35, 8316,57 5,6616, 70130, 69016, 84 
36 31,7916, 90131 777,4 1580 117,18 21775 17,34 
37 325071173 32759071 2742077, 6532, 447), 80 

38 $33+55117»64433, 48017, 98933, 30118 513133, 3 18, 28 
39 34,4418, 3134, 3618, 46 34, i8[18,6 34,20 18,76 
40 [35»32/18.78435, 241189 3511511920 35407 19924 


41 36,20 120/19,25 36, iz 149,41 i 6,03 9,56 35-98 
42 37, 08.19, 7237, 0019, 88336, 91120,0413 
225 20, 35037 »7 919453 373] 


B3 38,67]0,99]35, 


785 20, 20 
20,68 
58 I 516 


1,31122, 4 a 
721 42, 1922, 90 12409123495 | 
(3,06143,38 152 5 
624. 222125 | 


TRAVERSE. TABLE. «8 


63: $5.0 


ad KO aA AASnm 620 — as. „ 


2 — FL ">. * 


1 
8 r 3 


. af a £0 4 


W 


835 377 
344 144! 


AM. 


* 
4.4 ELL IAA LO2 — 


157 65,335 
8.451,27 
Ea, 10 


27713151, 0 97, 167 50,8567, 90 
395 27579 $1,99127,92Þ 57 a, 181,788, 38 
80 2 98 28,1 
3586 28,65 3,73 28,8 53,6197 82740 9,3 
647 $7429 14 54,62 29143 5454912945 8f5 4,36129;82 
29551 55780958855, 373 508155, 2420530 
6,5 1 30, oJ 6, 3830, 29 $6,25130,54]56, 1 — 
& 5753930, 18575 30,76 $74 7213140% 6,99131 
$58, 28 30, 98] 8, 1431 ,24J57; 90131, 49867, 89 


28 Degrees -=q 


o Min. 1 E. 
a — — Lat: Dep. Lat. Mep: Lat. Dep. 


24, 4444; 82/245 34844,71/2.4953 
: 581 0 25 81 15795 550 
86h 8,8 55 1. 6,47 $5545 
175851 35589 97 {7735 5597 
(8, 456, og 30 48, 22/46; 46 


172 45336550149, 22] 975 49, 10659 


26,70 5, 21 6,9) 0509 1765 49,9842 


7352-85 28; 4006 2, 225. 63 285 28,86 


15 


14 $9,02131,7905 84781319265 8,721323% 


50, 92 
— . 


62,6 


34 58,8730 
795 67787705 $9;59]37 39109» 4 
$3735 Pe. 4113787070431 5,1705715 I 
— 
„528, 3 1, 3588, 31,13 * 1101 38,9 
$2 Þj2449[38, 5002, 388, 8 P, 59,1585 9,4. 
38,9% 9% 289,64 127654 
359% 4 Poco, 7/3. SD, og 3, C5. 
5,08[39, 90 4, 88[40, 24 4470140567 4,5 , 8 
$493 (0130 5170 149,79 7555 81,04 5,46 41537] 
P ed 356,6, At, 65481751 76,18 41,85 
G 7+79}41 31 | 
5 78,58 141,77 
90 $79+47142 ene 63 8 879 143.29 
J, 3 042, 72% 9797,42 92780 
$1,23143,1905 1, F 43,5399, 0! 43, 909 475 
93 $2, 12143, 66] 1592144, 02991, 44,368 1,54 
350944, 1382 4 4. 

5 944.99 8 0 AT 03,20 „59 
12 48745, 4 84 55 84,17 14G, 18 
4 38,6504, «385; 4514501055, 25146 $455.05] 5,66 
55 185, 53145,00Þ86,3 3146, 0s 1 fes 


=P ro 80 


85 70, 6 


55 


$53.85 


45 04,70 


2 


31 9405 9,90 227 $9,66132,05859,62]32,7 1 
32, 39860, 7 8032, 6660, 54132, 5% 50.58 43,75 
32,86 61,66[33, 7361352 33:49 61 137133507 33467 


133-330 2,54133,01$62,49133; 6862, 2 75 
$395] 33,8063, 4213450 [63,28 36 6351 

73 [$45 534, 64,31 4.5% 64, 15134, 83864,00135, 11 
74 [$5+3434+74J65, 19]35,01965,03135,3 1004,88035, 55 
66,22135,21966,07 $, 0 4 76617 $0507 


456 


67, 1135, 8, 96095 41. 6,75 716 5785 6 
27 ,99130, 1 577836, 68. 5 0745 11370 
$,64968, 71 6,94 55 


5776 $68, 33 3555 
7768 59,2838 


+52141 6507 7+33141,99877 + 15142433 
5.300 42,1 1 78,2 42, 4 4 U $40) 42,81 


J 720 5715 


r 


Lat: Dep, N ep.” Lat. 
22 . | _ 


— — 
E Deg” 


59 


TRAVERSE TABLE. 


Vid 


209 "Degrees. _ ; Ha 


r 


Dep. == Lat. ] Dep. 


O O OMA 


s 


5582 10,47 558 
6, 3 


34,11118,9 34,03 19,96 
35598019, 3934,50 19, 584034, 8 1019, 7034, 3019,85 
35585019, 88135, 7720, 0335, 68020, 1913556 
36,73 20,3 a 
Soqao, 85137, 8221, 01137, 4221, 1737, 33 
38, 48121, 33038, 391, 5038, 291,738, 20 
39,35/ 21,8239, 2721, 99139, 16122, 16139, o) 22, 


10,3411 8,23 
10,83819,10 
11,3231 9497 
11,8220, 81 


5181439 
14,7 7026,05]1 4,89 


oY 15 


81, 33017, 73131, 25017, 86 
8132, 20018, 22132, 1218, 36 
33,0718, 71132, 9918, 


O 
6,6520, 52136, 5 520, 68 36, 46 


0,1422, 4840, o3ſa2, 6539, 94%½2 


T RAVERSE TABLE. 60 


29 go Dugemcs 2 
4. 2 


39425517 40 70853 | 
45248 25,61945,37|25,42P45,26125,61945,151]25,8c 
6,3 $5170 46, 2425,91 46,13 6,10 1686 * 


535 50, 48028, 50 50, 3828,78 
26, 40s 1, 389,551, 2249, 


r * 
73,2229, 81 83.85 30, 0. 52,9830, 27 
54,3030, 0654, 10030, 29453, 96030, 33J53,8330,7 
551030, 454,970, 7854, 83031, 254, 70031, 26 
$5,98131,03855,84131,27055,70131,518 395 31,7 
$6,85131,51056,72131,76056,57132,01056,43[32,25 
5773032, 057, 5932, 2505 7,44132, 5057, 30032, 75 
58, 603 2,4815 8, 4603 2,458, 31032, 9918, 1733,25 

48032, 9759, 33033, 2389, 1813 3, 4859, 0 337 | 


9034, 44061, 95034, 6961, 803,961,435, 2 
2,8438, 18 62,67 3574562, 5 1035,73 


o[39, 89979, 3240, 19 
4, 307 1, 19040, 69 
149, 87 72,00[41,1 
41,3672, 93041, 6 
41,533, 9841, 8873, S042, 
42, 0274, 88042, 3517 466142,67 
es 42,51 STe 1 
7 


76, 7 8043, oo 76, 59443, 3317 6, 40043, 
43,1577, 65063, 497746043, 8277, 27044, 1 
43,6378, 83 3297 78, 33 44, 32 e 


80, 2744, 9580, ois, 30079, 87 45065 
81, 1448, 44480, 9445, 79180, 7. 46, 1 
244555 82,02 4593181, 81046, 29181, 61046, 6 
83, 09046, 06182, 89146, 42 82,68 46,78 $4847, 1 
83,9746, 54483, 6146,91P83,55147,2708 33351476 
84,8447, 3484, 6447, 4084, 424), 7684, 2 1048, 13 


6: TRAVERSE TABLE. 


Fg 888 nn 


o Mm. 


Sq Jo Dexrees 
42. 

2 

& at. Lat. \Dep. 1 — 


— L Dep. Tat. ; 
— — 


way 8557 0550 "0,86 o, 50 

2 11773] 1,00] 1, 73] 1,00 

3 8 1,50 2,59] 1,51 

41346 | 23008 345] 2,01 

5 | 4233; 2,50 4532] 25 

6 $530, 3500 2 3502 

7 yoo 3550 0505 3753 

8 6,91 4,03 | 

9, 757 45 0 
L206 — 504 

11 9550] 5754 
12 10, 35 6,02 | 

13 11,23] 6,55 
14 12,09] 7,05 9,16 12,03 7,1 
Is 12,967,588 7561 1f2, 89 7, 6 
16 13,82] 8,06 8, 1273,75 8,18 
17 14,69 8, 56 $0 74561 8,65 
18 15555] 9407 » 149 5,47] 1992 
19 9416, 41 9,57 3765 16,330 9,71 
20 92228010, 717, 2310, 1%, 1910, 23 


21 rh, I910,50 5891 8;09/10,66 18,0510] 


22 $1 9,05111,00 Ars, 961, 778,91 1,25 
23 19,92], 50 0 2591 0 19,760 1,76 
24 >: ny: 12,18920,62/12,27 


1 v1 $412.68 21,48 12,78] 
2,49 F3,2Q 0 2,3413725 
23,2137 0 352013, 80 
4,13 14,2 4, 06.14, I 
24,99 14,74 4, 9211 4,02 


| 29, B5'15,24 IVA 15, 3. 


07 57871 6, 64.1 8,85 
757,16,22 ay 16 5 
128, 43 16,7528, 36076, 8) 


717, 1329, 30 17, 2829, 22 pb 
1763830, 161,750, 08 io? 9 
1,10[18,1 4831,02 18,270 30, gat1 
31,9 18,6, 31, 18,78 31,79 
Ez, 32,74 19,2932, 8 
19, 66133, 80 19,8033, 5 | 
ee ee 
| 20,65 3533 20,8 35,2 
435,281, 16136, 1921,36, os 
37,18/21,6607,0: 21,1856, 981,98 
38,0 ½2, 17$37,91122, 33035261 12746 
38,8722, 6138,72, 8 E83. 672,5 
39,7 435175 39,6423, 38 9553 3750 
40, 03, cg, 50023, 0040, 39134101 
, 47A, 1 $94! 236124, 3041, 264,52 
2, 3344, 6 . 2 4,8042, 11025, 
43» 19125,19843,08 SE 042 97 25256 


- Dep: Tat Dep. Lat. Dep. AL + 
o Min. Vs _ == 


9 60 De eg. | _59 Eg > * 


925 8 30,59 52,6935, 73 2,5 6030, 96152, 4231,19 
53,6903 1, 053, 56631, 2315342031, 4753, 2831, 


595150, 
32,45454+503: 


8455631, 505 4, 4231, 744, 2803 1,985 4, 1432,21 


v94,79.37»7 
65 8,29 


6,52/38,79 


P. 219,597,039, 86 
78,07%, 10967, 89 
08,9 SB,7 


p- 15149, 55 

32 $74,01141,00070,83/41 ,31870,65 
$72,88[41,50071,70141,87 71,5262, 1371, 3342, 44 

84 Pa, 752, oo“) 2, 56%, 32472, 3314216387 24 19 4a, 9s 

Pa, ei, 50% 3, 43,4, a3, 24/4351 


59,61 1,41 
1,62870,47 * 


— 


| 350740 
23207 441 9143» $587 3391143, 97 | 
28. 164. 774-46 
677755 44,9 


„8589,37, 079, 827,55 
53. 9,4 80,78 48, 6 
78658 1,86/48, 2248 1,448, 57 
5,3683, 7348, 7318, 3 | 


* 


TRAV ERSE 'TABLE. 


63 
| 8 a 31 Degrees 4 
8 0 Min. T I — T 
LEE 5 
| 1 | 9486] 0,51] 0,85] . 
2 || 1971] 1503 wy ev 7294 48 478 
7 1504 570 1504 1,70 1. 
2 5 , och 
; 5 — 2550 1,50] 2,50] 187 55s 1586 
5 | 42 2,57 3242) 22070 .3»44] 2:09 3149] 65 
8 PE 365 4,27] 2,59] 4,26 2,61] 4,280 2, 63 
> | 6,00 3760 * 3,11] 5,12] 3,13J 8, 10 3, 16 
A Fer th Fr batt £24 366] 5,95] 3,68 
9 4,18 6, 80 4,21 
5522 8, 50 5526 
55751 9535] 5, 
6,27 10,20 22 
6,7911, os 6,84 
753211997737 
. 14575 7,89 
1 3,60] 8,42 
: Das 8, 9. 
$230] 9,4 
18519000 
17701010, 52 N 
17,8611, 06 ; 
$8;71]11,58 
19,56 12,10 
21,20[13,1 
27 (2361 * 13,4922, 1713559422, 11 13·68 
8 „oB 4, oiz3, oz 14, 122,964, 21 
14,6323,8114,73 
66 15,520 
15,79 
2 12 16 16 
ws 2272 8 * 3 27,28016,7 2427, 1 16,8 I 
34 29,1 17781 19,0 45 28,1 17,2. 28, 06017, 36 
35 5,0 18,03 29, 1:8. 428,997, 7742859111, 85 
36 30, 8 18,55 302811864 29, 84118,29929,76 18,41 
38 [32,57119,57 . 3 a 520131, 5 5119, 3/4 37,4619, 47 
39 33,43 20,05 ty. Ong * . 3253119, 99 
7 52 20 3 3 16 N 
Rt 34, 2.9120, 6C 34, 20]20,75034,11 20,90 4 12785 
42 $36,00[21,63 35.92/21, 7134-9612 134203486 21,57 
43 36, 86022 ' »7 9435, 81021, 9535, 1122, 10 
Ll ) „16136, 76a, 31036, 65/2 NI 
44 2 22, 66137,62 22,83 Sek —— 1 «rp 
45 2 p 585 1123,15 
46 og U nw + 38, 37123351 3552623768 
a 4, 294,21 40,18 ver da eq * 24420 
48 41, 14/2 2 ) +5 6139, 96,24, 
49 1 — 24,9040, 9325, o. ao Brag ad! 
50 42 86 * * — 742 41,78/25,61 41,66.,25,78| 
EA CELERE CD CE HE 
P . Dep.l Lat. | Dep.| Lat.| Dep.1 Lat. 
2 ; : 1 —U— — 
* — — 58 Degrees i 2 


1 
| 
£ 

4 


TRAVERSE TABLE. 


. * * 
*. r cc 


. 1 4 


X $0957/33»95 56,42 


| 60,00] 6,05059,84 


$7-4457 


1 Degrees 
E 


Lat. | Dep. Lat, Dep. Tae. Dep pi Lat.' L. Nep. 


435] 26,27 13,60 26,46 46 4348 26,651 4313720, 84 
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21,03'15,2820,9 15537420, 8918, 47 a0, 8315,55 
21,84, 15,8) 21,715,961, 69,16, 0621 563 16,15 
2,6516, 46,22,58/16,55122,50 16,66 22, 4316,75 
23,46ʃ77708ʃ23,387 243,340,283, 2307538 
ee DDE 8 
107533 14,927,424, 
18,925 25,72119,03325, 
26,61019,5 126, 5319, 6326, 
: 1119,9942 20, 10927,33/20,22127,2 
34 125 9 99 20, 69 8. 1420,82 28,0 


* td... <a. ** 


18, — 
19,42 


G 
uU 
w 
Ga 
- =O. 

» 
'Q 
ws * 
2 
— 
8 


36 29,1221 16 29503 n 28,9: 21,4128, 8 


1 37 129, 93 21,75 28583 21,88 29,7 22,01 29,6422, 1. 
38 [30,5 422434030, 64/24 47130, 5 52, 60030, 45022, 73 
13 39 [31,55/22,93]31,45[23,06]31,35123,26331,25123,33 
1 40 32,36|23,51 32, 2623, C65 3215123, 79032,06 23,93 
1g 47 [33-1729 10133,0614324032356h4;39032 85/2453 
1 42 33, 96½44, 33,804, 83J33.76½4, 5883, 6505. 13 
1 43 134,79 28, 28034, 68025, 4234,57 555 8034,45 28,73 
vi 44 Js So, 26,02835,37[26, 17[35425126,32 
1 45 36, 41026, 4586, 2 6,17 26,77 36,05126,92 
uy 46 37,2127, 0437, o 6,98 27,36 36,86,27,52 
i} 147 38,02/27,03 37» 757827, 9613766 28, 12 
. 48 138, 8328, 2 8,59 28,55 36,6 28,72 
4 | 49 Bo, sa a9, 8039, 5 18, 9739, 39429, 1839,69, 31 
8 4 | $0 $49+445[29,3 519 9174 40,06 29,91 | 
| 4 © | Dep.\-Lat 

1 5 0 Min. 2 

4 | 5 I 54 Deg 


2 — 3 „„ 


— —· —_—__— 
I —ͤ OSS 
_—— ** 

—— EY . 
. 


TRAVERSE TABLE. 


- 


74 


ba * 


36 


I 


Degrees 


o Min. | : 
{| Lat. Dep.] Lat. j Dep. 


41,26[30, 


50, 16 


5501 
5582 
56,63 


36, 


4240713957 
43,8713 1,15]42,7 4131 34942260 
43,6803 1,7443, 55631, 9343, 4 
14,4932, 33J44,35032, 52144, 21 


49,35 3558849, 19036, 07 
6649, 8436, 8849, 68037, o 
37,7], 48037, 6 
883,0) 51,2838, 2 
38, 6652, o8[38, 8 
2,88 39,4 
39,8883, 8040, o8 
40, 48054, 48040, 6 
41,0 4I55, 28047, 
1 86,0 41,8 


Lat. 


1. 


Dep 


41, 1330, 16 41,00 
41,9330, 7541, 80 


31,53 
32,12 
32,72 
33731 


49504 


— 
39,93]41,6 


42,47 
43527 
907 


36,2 


3972 


= 
Lat. | Dep. 


,86 30,51 
31,11 


57,44 41,73 $7,20141,9095 7,07 
42,3205 8, 06042, 767,8 
42,9188, 8743, 


58,25 
5950 


5978 
* 0,6 


72,00} 
72,81 


16,04:55,2507 5,8 
76, 8555, 84476, 61 


52,371,772, 6271, 5 
52,9072, 5 


5354977353 
74, 4254, 874, 19 


— — 


; 58,6 43742 8,4 
43, 50159,67(43, 76159, 4944, 02159, 2 


K 2 


* 


TRAVERSE TABLE. 


37 Degrees. . hs 
> BW 4 f 
5 Lat. Dep. Lat. 4 Dep. Lat. | Dep. 
15 ©, 80]- o, 60 0,79} 561 0,79] 0,61 
41 1, 1,21] 1,5 1,228 1,58 1,2 
3 2,39] 1482] 2,38 1,838 2,37] 1,8 
** 3518] 2, 4] 3,17 2,43 3,16 2445 
5 35 35031 4974 3»04F 3595} 3» 
6 : 4478] 3»03] $579] 3,68 4574} 3,67 
17 $4574 4,24 57551 2 595 4, 2:9] 
8 6,37]- 484] $435} 4487} $433] 4 
9 7416] 5445} 751 $446 7,12] $,51 
10 7,96] 6,05] 7,93] 6,09] 7,91] 5,1 
»76] 6, 8,73] 6,70] 8,70] 6,7 
9,55] 7,208 9452] 7,30 9449] 7» 
10,35] 7871,30 7,91]10,25% 7, 
11,14 8, 411,110 8, sar, 0% 8,57 
11,94] 9,0811, 90 9, 1333 1,000 9,1 
12,74] „6812, 69 9,7472, 68 957 
17 $6 345 71102290 3, 5304042 13, 49110, 3981 3,440, 
18 14, 37010, 834,330, 89414, 810,964, 2.3011, 
19 $1 541711154491 541211155 18,091,776, 0211,63 
8 15,9 — 18,9012, 1118,82 2, 17116, 811 2 
12,7816, 60012, 86 
1774/13, 3917,01 3547 
18,814, oc 18712 * 
19, 0414, 611898014, 6 
315,249.77 18530 


A1,42116, 4441, 35 6,53 
22,21 17,05 22,1 17,1, 
100117,66122,93117,75 
23,7911 8,26923,7211 8,37 


Wy 2771, 3184700 
21,79 28,56] , 9a 


ö —— 
ien 30,25 23700 IF 2371 


32,4 75510 


41 132,7 12.65 | 
4% $33» $4125, 2083 3, 4315545 $3532 25557433, 2105,71 
43 564,345, 8834, 2306, 348 4, 1126, 1533 4,00j26,32 
44 $35» 144,5, 4038, 026, 334, 9106,73 ½7UC,9 
| 4s 88,947, 08138, 8212724 $5976 2753135, 7559 
46 Jy 0: 54]: ,00836,37j28,16 
4 | $37, 828, 
4 a 37,9629, 38 
49 - Ee. Hs ode 
50 'Þ- | 
Y 


TRAVERSE TABLE. 


$72,0515 4,777 2,4415 $40 8372, 1915 5,40 
173.4808 5, 3787 32345 5469972195 8670 
$7 442775 $4977 4-031$6,29]7 3,7 $15 6,67 
75,0785“, 5 283 50,9074» $7157» 


40, 60030, 87 Ho, 


42, 1932, 8142, 0833, 26141, 


13,6433, 4843,45 
44, 4313 4, 944,1 
48522J3 70 45507 
50435,305-85 


59 46, 8 35,9 46,6 
60 1 $47» . — 1224 8 


48,23 »2313753 

29. calbr ark, | $9, 1 * 49,02437,9 
50, 311379 [19-98 35,35] 49,84138,57 
5 1,11f38,5 8,74 0,7 7438, 9650, 60039, 18 
1,9139, 1 45 1,57 39,570 1,40139,79 

2, 7113997 2,3 64.494 1 535 241 $149, 40 

3,5 10, 3 3» 15149, 7995 +9314 1,02 

£4,31449,9 53,9444 1, 4905 3» 77441,6 


55,141, 83 47 437.4 [545 56 


731143450 
8, 30[43, 9486 8, 11044, 18 
89, 7044,53 8,90 
$99 $41 495 9701454 
572 1 7 


$15 E 
$2,30146, 94 
35 +0947 » 54 
6 3, 89148, 1 


$4, 69948,7 $f 


518715741 42 Ess 


755 
58757, 


F Dep. Lam. } Lat. Dep. 
— — 7 — 
KA ES 2066 


— 
4031, 540, 3331, 22 
, 3931,47, 28031, 66441, 1231, 83 


$4432, 8744270 


6 6, 90[42, 13 1429370* THE NT, 5 235} 
6, 04a, 7 4, 97556, 3543, 2 | 
& 7:52 4H» 338 


5549,49, 35 

6,29 9,950 k 

1y09ÞS 9,55 36080, 84366, 

67,89j$1,16 1.6 145167, 4351,75“ 

68,68 1,76 8, 465 2, 0568, 2308 2, 3568, oo 25, 

9, 4875 a, 3669, 2545 2, 6669, os 2, 9668, 7953,26 

2 2,967,055 3,2669, 51 53757 53,6 
53,5670, 8453,87 e, 60054, 16 521 54545 

= 3416 71,646 4,457 1,40 4379 571e 


76 
SEES 37 Degrees | 
| © Mis q MG h7 + 
5 —  .- ͤà:A— — — — 
8 Dep.] Lat, Dep. [Lat.]. Dep. Lat. Dep. 


34,20 
134-85 
1354S 1 
36,3 
6,73 


$142, 


5 ws, | 


Pol %g 3 
— CIS 


22 


P 


— — 


1 
1 =_—_ 
„ 
1 
1 
: 

. 
10 
* 
i) 
170 
} 
g 

; 


Rh Sb 


** 


77. TRAVERSE TABLE. 


| 8 . 38 Degrees 
5 O Min. 4 $2 
& | Lat. | Dep | Car5 Dep: Lat. | Dep. 


0,76] 0,03 


L 
2 | 1359] 1,23 1,57] 1,25 
312, 36 1,85 2435} 1,87 
413,15 2,46 37131 2,49 
5 13,594 30 3591 3,11 
1 6 | 4573 3,6 45701 3574 
7 þ $559] 4431 5248] 4,36 
8 6, 30 4,93 6,26] 4,98 
917,509 535 7,04] 5, 60 
10 | 7,88] 6, 16 7,85 6,23 
11 J 8,67] 6,77] 8,6 6,85 
12 | 9,49} 7,39 9,42] 7 | 147 
13 $10,24]| 8,00J10,21] 8 8,09 
14 $1 1,0 8,62 8,7 
is $11,82] 9,% 9, 34 
16 12, 610 9,85 9,96 
17 $13, 40010, 47 13526010, 6 
18 114, 1811, 14,0411, 27 
19 $14,97]* 157 14,82/11,8 
20 J15,76}12,31 15,65H 2,45 15,60/12,52þ 
21 16, 4413, 0516, 3813, 14 
22 17420 1710113477] 
23 8,0014317, 9414, 40 
24 i 8,7 8/1 4, 9418, 7215, 02 
25 18,579, 8015,65 
26 16,1920, 2816,27 
27 1,1316, 811, 0616, 
28 21,9917, 311,927, 431,847, 33 
29 22,771), 93122, 70 18, ocz, 621 8, 15 
30 23. 66018, 723. 48 18,6823, 3911 8,78} 
31 24,3514 9, 19124, 26 19, 392 4,1 8019, 40 


45 JC 20,0 
26,52/21,2 


S 


32, 315, 2432, 0028, 3832, og 25,5283 1,95[25,6 
33, 10025, 86132, 98026, o 32,87/26,15 32,76[26,2 
43 [33+$8/26, 470337 7126,62033,65,26,77033,54126,92 
2739934, 32/2755 
45 $355 46127 7 19353 347, 8638, z alas, oal38, 10028, 1) 
46 36, 258, 3236, 12a 8, 48136, ooſz8, 6435, 88028, 
36,7829, 26136, 6629, 4 


47 37:04ʃ½ 8, 94136, 9 1h 9, 1 

48 7:82 29, 9837, 699, 4437, 57129, 8837, 4430, of 
2 38,6130, 1738, 48 30, 388, 35030, 5036, 22030, 67 
50 es e822 38,993 1,30] 

& Dep. Lat. Dep.] Lat 
| J o Min. 25 2 | 
| 5 52 Deg 51 Degrees... :-; * | 


TRAVERSE TABLE. 78 


4979 32503 0,8 40, 7 gt. 
41,7732, 63 48033, 
42,5533, 254424 41033, 43142, 2683, 


72, 50056, 6. 


74, 8605 8, 48 


. 36 Wegrees 
o Man. — +4 
Lat. Lat. |Dep;| Lat] Lat. 


Dep. Lat. Dp 


43,3433 86143) 1 9134-0 534340513442 
44, 1 3134, 4843, 98134-67343, 8334, 86 
44,9235, 10 4447 3529844461135 34 
45, 11357 1145,5 513591045, 3936, 11 
46, 49136, $3146, 3336, 5 3Þ46, 1 836, 73146, 1036, 93 
4728136, 9414712137, 15045,96137»35 


48,07[37,56 47 99137 »7 034757 3285 47557838, 18 
48, 87138, 17448, 693 8,3848, 5238, 6 
49, 65038, 7919, 47 39,00 49,3039, 22 
50,4339, 050, 26 9,6 2450, og39, 8 
51,22 40,02 51,0 40,24 50,87140,47 


54537 1540 
55,16043, 10 


8585 43,71 57754355 $5557 44,20 
6,7444, 3 56,54 44-57 6, 3544, 8 
57553044, 945 7,3345, 19457, 13445445 
58, 31045, 56 58, 1148,87 57,92 46,0785 
9,10146,18 58, 90 46, 43 58, 7046, 69 
59,8946, 79 59,68 47,04 59,4847, 31 
50, 68047, 41 60,47, 47566 x; 1»9 
51, 46048, 0261, 25 48, 2.896 1,05148,56 
52, 25048, 6462, o4 48, 90f61, 83049, 18 
53,0449, 25 62,8349, 3 62,61 9,80 


$3,83149, 87Þ03,61j50, 15903, 39150, 42 
54,6280, 49 64,4080, 77 54, 1851,06 
5554051, 10 585735 64,9 
56,19 51,7216 
56, 985 2, 33166 
67,7782, 95e 
68,5615 3,5 7008 
29, 3515 4, 18 
o, 1 315 4, GONE 
0,921554,41 


71,7 1156,03 


55537 44,44 
56, 15 45 z06 
56,93 45,69 

$757 1146,32 
58, 49046, 94 
9521 47,57 
0,05{48,20 
0, 83148, 82 
1,6 1049, 45 
$0,07 


505,70 
3506733 
457451,95 
$952$2,58 
6, 3015 3420 
759815 3,83 
75865 4,46 
8, 6488, o8 
97425 5, 1. 
o, 1 $633 


= 2ſs6,6s 6570, 9756, 96 


7342915 7, 20 
74407 $7,87 73-8 58,19 
74,068, 8 187 4435159, 1 
7565089, 1175, 3989, 4358, 1309,76 4.8760, og 
76, 4489,72 265 1760, os 5,92 
7, 23060, 3476, 9660, 6776, 61,016, 4261,34 
8, ils, 957.7461, 2977, 48,61, 6377, 21661, 9 
8, 8o[61,5 747 8,53j61,91Þ78,26(62,25 77>99162,59 2,59. 
Dep. Lat. Dep. Tat. Dep. Lat. 


— 4 — CE — 
_o Min. 


52 Deg.” * 1 Degrees 


- 


p ” 
> r oY 8 
— — 
Wh ion teen no ow + = n — — 
— — A 8 


— 


* 
n — — 


| 
| 
g 


> 


„ Sr SOS A eh oo toe rs a ; mY 
— — - Ape wx _— 
_ = — — - ur. R Var — 2 Fw ” —_— - _— — + — * — 
= — — == - - — — — = 4 . - — * — 
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TRAVERSE TABLE. 


79 
oi. | 2 Degrees 
Sr 
8 Lat. [Dep.] Lat. Dep. Lat. [Dep. Lat. 
| 17 0,638 0,77] 0,63] 0,77] ©,64 
| 2 I,2 155 1527 1,5 1527 
3 | 1,898 2,32] 1,90] 2,32 1,91 
4 2352 3910} 2,530 309} 2,54 
5 3,15J 3,87] 3,46] 3, 86 3, 18 
6 3,78 4,65] 3,80] 4463]. 3.8 
7 4541 8 4431 5549] 445 
8 „200 5, 0 6,17] 5, os 
9 6,97] 56a] 6, 9s 5973 
110 7741 6,33] 7+72] 5,36 
111 8,52] 6,96 8,49] 6, 99 
112 19,33 7,55 5,2 559 8,0 7263 
1 13 lo, iq 8, 1810, 05 8, 2310, 03] 8,27 
1 14 lo, 88 8, 810,8 8,870, 80 8,91 
115 1365 9544 11,62 9,49 11,58 9,54 
16 $:2,4310,07812,3910, 1312, 3510, 1912, 3001 0, 23 
1% 113, 1, 7081 3, 1010, 763, 1410, 6113, 0710, 87 
118 73,9911, 333,941, 3913,81, 4581 3,84! 1,51 
119 4,771, 9614, 11 2,024! 4,60]1 a, oß 
20 $1535 411245 981 55491 2,6501 5543912, 
{ 2i $16,391 3, 2216, 261 3,29910,20J1 3, 36 
22 7, ici z, 8817, 0413, 9 16,9 13798 
123 7.8714, 77,814,577 J14,6, 
24 18,688, 10118, 581 5, 1818,15, 28 
25 19, 43/1 5,7319, 30015, 8219, 215, g0 


20, 2116, 36 


24,8720, 1. 
25,65120,77 
26, 21, 40 
27, 20a, o 
27, 9 faz, 6 
28, 7512.3, at 
2953023591 
39, 311244, 54 
31,0925317 
31,875, 80 
3264/26, 43 


34497128, 3 


36, 5329, 58 
37,3930, 20 


0 Min. 


51 Deg. 


24,919, 51824,01]19,6iJ23,93]19,7 


24,7 
255 
6,3 
27,1 
27,8 


30,2 


2929802832522 


31,7515, 9413 1, 5. 


32,5 


33,4427, 06133, 30027, 21 N 3718 
34, 2007, 084, o) a7, 8453,95 


4,8 


35,7 5[28, 95035» 642128, 1455,50 


6,3 
Jy 


38, obo, 838759431, 0137,81 
38,866 1, 47$39,72431 6.4938, 881, 


55 


21,51 1,6326, 1421, 
ol.2, 1527, 01a, 26426, 91 2, 3 
a2, 827,7 Ha, ↄc 25683, 

28, 68ſag, 4028, 38d 3, 5 16,45% 3,6 
9,44, 0829,34. 1729, 2224, 3 
of, 583,9, 4, 8 129, 99 24,9 


1 
3,8319,82 
N20, 25324-09120, 36124, 60 a0, 4 
20, 88 23147 £0, 99825, 37;21,1 

26, 2.41 


442.2 15,5 

8, 58131, 382146, 2: 
6,4032, 29 26,8 
7935 33,06,2745 
7+99933»83j28,13 


6,5732, 4% 


28,47 134.7 


8 29,74 „27 
7139s 3727, 04 


8938,44 31,97 


— — 


Dep. | Lat. | Dep.] Lat. I Dep.] Lat. Dep. Lat. 
e 


5 


1 


50 D . 20 EN 
E * 


* 


( 4 


TRAVERSE TABLE. 30 


2 39 Degrees | 
Cob SS EE LT EH 


Lat. Dep. Lat., Dep. 


For 39,6402, 10039, 49132427139, 35[32,44039,21'32,61| 
52 40, 41032, 240, 2732, 90040, 1383, 08139, 98 33,25] 
53 41, 1933, 354, 433,5 440, 9033,71, 78 33, 89 
54 47,9733, 9847, 8234, 1741, 674, 341, 52 34453] 
55 2,7 34,61 42,5934, 34598142, 2935,17 
56 43,5236, 24J43,3 
57 4,3035, 8744, 1513 
58. Jas, 5036, 5044, 93136, 20044, 636, 8944, 59 37,08 
59.45, 85037, 1 
60 46, 6337,76 
c 47,41 38, 3947, 24038, 6047 07138, 80 46, 9039, 01 
62 48, 18039, oa 48, 01039, 2347, 8439, 437, 6739, 6 
63. 48, 96039, 6548, 7939, 86148, 61140,07148,47[40,2 
64 49,7440, 28149, 56140, 50049, 3 
65. 55, 51040, 90450, 34441, 13450, 141,359, 9841, 5 
66: $51,29\4135 3851, 11,7650, 93041, 98180, 7 442, 4 
167 54,0) 42, 16081, 88/42, 391517 0142,6251,5 1142,8 
68 [5285/42,7 9Þ5266]43,03052,47[43»25052328]43,4 

69 53,62 43, 423,433, 6653, 244358953553, 12 
70 oss 414, 2984148305384, 76 


71 565, 1844, 6814, 9844, 9245 497 945, 1646 4,598, 40 
35796 45, 31455576145 56P55» 56145) boſs 5, 36%, 04 
36,73 45,9416 6, 5.3146, 1 993 6,3 3,46,4345 6, 13]46,6 
| $7551:46,57 37, 3046, 8245 7,10147,07050, goa), 3 
$58,29'47,200568,08 $7487147,7 14575 66]47, 
39,06 47,83858z85 $8,65148, 34958, 43048, 6 
69, 84-48; 46159, 63 48,9859, 20449, 2 
60, 62 49,8160, 40. 49;61859, 97149, 87 
61,39 4% 7 161,17 50, 25160, 74480, 81 
2,17 50; 35861, 958056 50, 896 1,5 16 1,1 


vd 


5 


co 


4 
; 
F 


65 4570166, 1245 4,9 
55534466, 89155,63 


6116154575 67,37 
6 53955538 8,14 
69,17 56,01 
69,94 56,6 


9170,72 57,2779, 47! 

92 $7 1,50 57,901, 24 
93 2, 28 88, 532,028, 84 
94 53, os 59,162, 799,48 
95 3,83 59,783,571 
96 74,61 60, 44,3460, 74 
97 55,38 61,4 ½s, 11161, 384745 
98 56, 1661,75, 8962, 01 
99 76, 94 62,3 656662, 6317 
100 $7772 62,93 2:4463, 27 


DDE Dep Lat, | 
= | o Min: LEAST TI 27 ff 3: 
* Ir Degh e. Degrees |] 


L 


— 
. 
a; > 
5 N 


{ 


8: TRAVERSE TABLE. 
| 40 Degrees 
HOW COT ik 2 


T 
A 
5 
B 
do 
7 
— 
QA 
- 


0,76| 0,65 I 
1,502} 1,317: 
2,27] 1,97} 
3303] 2,61 | 
3978] 3,26] 
4455] 3,92] 
$4309] 4557] 
6,66| 5,22 
6,82] 5,88 
7,58} 6,56] 


— 


8,33] 7528 


3 


* 


8 cw GMO 


15,1513, 06 


16,714, 36 


17,5014, 3977, 58014,8 
18, 39/18, 4318, 3215,81 
19,1816, 519, o8 16, 18 
19,92116,7 19,8416, 8019,77 1 
20, 68017, 36120, 6117, 4420, 53017, 53120, 4601), 6 

11,4518, 021, 3718, 921, 2918, 182 1, 22018, 28 
22, 22018, 64/22, 1301 8, 7422, osſi8, 8321, 9718,93 
22,9819, 28022, 90193 822, 81019, 48022, 3019,58 


23,759,938, 660, o3Iz3, 57/0, 1323, 4 
24,5 1020, 5724, 4200, 68124, 3 320, 7824, 24120, 89 
2528021, 2125, 191, 32425, og 1, 43J25, 
26,080 1, 8625, 95/1, 9725, 85a, o8 128, 760 aa, 20 
6,8122, 50026, 12, 6126, 61022, 3126, 52022, 85 
27,4803, 26 


— 
— 
> 
(EV) 
=_ 
ut 
— 
O 


| 39 


6,76 
32,1726, 99132, 627, 1,9427, 8 31,8227, 42 
32,9427, 64132, 8227, 7 8132, 70 27, 93132, 5 8la8, o) 
33,7108, 28133, 88028, 4333,46 26,5733, 348,72 
3447/28, 93134, 34 9, 08134, 22 29, 2234, ogla9, 38 


550030, 2135, 87/30, 3735, 7430, 52885, 61030, 66 
36,7030, 86136, 63031, 186, 50 31, 1736, 3731,33 
37540031, 66137, 26 31, 82437, 1303 1, 99 
38.1603231J38, 02 32, 4732758 
Dep. Lat. Dep. J Lat. 


1 
53 Degrees f 


TRAVERSE TABLE. 


140, 6034, 740, 48034, 


144, 4337, 2844, 27137 347 
455203793 45»03[37,12044,8638,31 


ol Min. >: 
12 Lat. Dep. Er. 


39,07 32,78038,93[32,95| 
39,8333, 43139,6933, 60 


41,3734, 7141, 2134,8 
42,13 5 41,98 3554 
42, 90036 ,00]42, 7436, 18. 
43,6036, 64443, 5036, 83 


45496 (38,57 45179 38,77 


4673139421 46, 56139,41 - 46,39 39562 


4749/39, 85347, 32040, o 
48, 26140, 50148, o8 40, 71 


40 Degrees 
7 


44, 10037, 67 
48253 38,97 


47,15 40,27 
47,91j40,91 


49,0341, 148, 8541, 35 
49,79 41,7849, 6104, oo 
50, 56042, 43450, 37/42, 64 
51,32 
52509 
52,86 
83.52 4870053743 


$4)39/45,64Þ5 4,19 
55516046, 28 545950 


43,7151, 90 


5592046, 9258,72 
6,69 47, 575 6,48 
7546048, 2187,24 
48, 8595 8, oo 
49,50 58,77 
50,14459,53 
0,5250,77 P, 29 
61,286 1, 42461, o6 


62,05 52507 1582 


3,58 583135 
21 5 
5511 54304 


49,4342, 21 


43,0751, 1443, 29150, 95/43, 51 

43,9451, 1044, 16 

44,3552, 66044, 58052, 47044, 81 . 
45932345 3»2 31454 


48,6741, 56 
50, 19142, 86 


43,95137» 
44, 70038, 52 
145,45 39-17 


171 5752 67:93 5755 


7,67 57580 


e 58. 6958, 15 68,44 58,45968,18 58,76 


30 
3765 


R 


— — — 


67,43 58, 10 


1175 


2,01 
72,7262, 67 
73,4863, 32 


74, 2463,97 


49 Degrees 


L 2 


B> 


ö 
J 
"7 
{ 


— 


TRAVERSE TABLE. 


41 


Degrees. 


1 $15,851! 3470 
| 16, 60 1454 


0, 195,2 4207 


2 


12,7 


16,0913, 12 


16,5 

17,30 
118, os 
18, 80 
19,55 
20,30 
21,05 


19,62 17,05 
20,38 17570 
21,1318, 30 
21,8911 9,02Þ2 1,81 
22,6419, 68122, 56 


423,31 
24, o6 

24,81 
25,6622, 3428,56 
26, 4222, 96126, 3 
27,173,627, 0) 
27,9324, 277,82 
28,6802 5,9328, 57 
29, 4412545 982-9, 32 


12,0310, 55 


13553 11,8 
114, 2912, 53 
15,04J13,19J14,9 8013,25 


15,79]! 3,86531 5,7 311 3,92 


11,9810, 601,9 


11,21 


12,73 1 1527 
1374 11,9 
14523/1259 


12,68 
I 3,4 


14,51 
15,16 
15,82 
16,40 
17,14 
17,80 
18,46 
19,12 
19,7c 
10, 44 
21,10 
21,76 
22542 
2356 


16, 48]1 4,5 k 


17,89 20,1 


23,971, 21123, 87 
24,7 21,8624, 62 


24539127,71 
2550628, 465, 188, 35 


30, 946, 90130, 83 
31,70z7,55 81,5 


33521028, 87 
35969, 


3708 


475 


553 
36, oo 


1034307 1127,17830,5 
277569131, 46027, 8381, 33 


32, 45028, 21132, 33128, 3582, 208, 4982.2,08 


29501132, 9429, 16132, 83 


358329,67J33, 6929, 8233,57 
34732 
35,06 


30, 33034-4430, 48 
30,9933 531913 1,15 


3165035, 9413 1,81335,81 


14, 1 801 2,65 
1492/135324 
15,67]! 3,98 
16,4111 4,65 
117,161 5,32 
1759101 5,98 
18,6501 6,65 
19,40117,31 


237 442.6, 9612 3, 86Þ26,86 
455 2J27, 60 


2857129218, 889, 1025,97 
26,37J29596046,81 5 


36,56 
37530 


11,99 


1759 


Pep 


1 


TRAVERSE TABLE. 


441 Degrees 


39, 56944-94 


39, 76344 


4149,02345,86 
40, 6846, 61 
41, 3347,37 
1141,99048, 12 
42,6448, 88 
43,30 49,0 


40,8 


b 4, 66156, 70 
65,4107, 36 
56, 166 8,02 
56, 926 8, 68 


40, 16145, 69 


41, 4847,19 
42,14 
42,80 
| 43440 
4390150, 371441 1 4 
44,6 $51, 344,775, 9304s, oss, 73045, 20 


07,67159, 344 


40,42445,51 
41, 08340, 26 
41,757, oo 
47593042, 4147,75 
48,6843, 07 48,49 
49,44 4357 » 43295 
50, 1814.4, 40949» 99144162 


6,44 


42,6 


814427451, 88045, 4661, 6645, 7251, 4845, 
2,63J46, 13452, 4 46,38 52, 226, 61 
153, 1847, 052,947, 28 
3»93147 ,7 1453» 7 2147 394 
8, 1334, 6748, 375 4, 46048, 61 
48 8,8055, 4249, 04455, 21049, 28 
56,61 49,20 $6, 3914944 56,1 49,7055, 9549,94 
57536049, 865), 1450, 1156, 9250, 3656, 050, 61 
58, 1260, 82 5758950, 77857 0745 1,0285 7, 4808 1, 27 
58,8757, 1758, 6445 1, 43J5 8, 4261, 6958, 1951,94 
59,6351, 83159, 405 2, 9189, 17452, 35158, 94 2, 61 
60,35 2, 49Þ60, : <1$2+7 $359, 91]5 7 E228 | 
91,13153, 14860, 90j5 3, 4160, 6763, 6760, 4315 3,94 
61,8 3580161, 685 4,0 01, 4245 4; 3489 151 54,60 
02,6415 4, 5E, 4045 4,7 38622 16þ55 oss, 9206 8, 25 
535 53,1668 5,38f62,9 165,66 2,67 55,93 
53,9156, o. 6366 56,3353, 4256, 6 


5454166, 99 
dS, 1605 7,05 
5 91058, 31 
56,66 8,9 0 
097,41 59,6. 67,15 59,93 


68,685 9, 068, 42{60, oo 68, 1680, 2656), 89 
59,4360, 3669, 17 50, 6668, 9050, 9668, 63 
7% 961, 169, 92161, 32$09,65161,63369, 3806 
70, 9461,70, 6761, 980, 30062, 2970, 13 
71% 062, 33% 1, 4362, 6471, 1562, 95%, 88 
72,4562, 9872, 1863, 3087 1, 90%63, 617 1, 62 
73,2063, 64472, 9363, 967 2, 654, 2872,37 
73,9664, 2973, 6864, 6 1½ 3, 40064, 94 3, 11 
74,264, 94,4365, 24, 1565, 507 3,85 


— 224768761 2371868, 944] 4, 80e 6,2 4761066 
S Dep. Lat. Dep. Lat. Dep. Lat. F Dep. | 
8 | 0 Min. 1 1 ih 
* 1 49 Deg 48 Degrees oY 


8 K. . 


" 013 5 41 > 


TRAVERSE TABLE. 


| 


1 10 


42 Degrees 


- 


\S Ow Aut G =] JIUEYI(q 


1 
1 


e 2 


0 Min. 4 
1 Lat. Dep. 


Tat. | Dep. 


2 


Lat. ; — 


0,74] 0,67 
l 149 1,34 
2,23 


2,97] 2,68 
337% 


3»35 
4,46 


4,01 
5 20 4,68 
5594 


1547 
2,20 
2594 
3567 
4541 
5514 
5587 


0,67 0,74] 0,68 
1,344 1,47] 1535 
2,02} 2,21] 2,03 
2,65 2,95 247 
3,361 3,69 3,38 
45031 4, 4 05 
5516 
5590 


6,61, 


5535 
6,69 6,02 
7543 


7434] 0,79 


0,73] 0,68 


153 
2,0 
2,71 
353 
407 
4375 
$343 
6,11 


4,71 4573 
5538 5540 
6,050] 6, 64 6,08 
6.69 6,72 7.370 6,7 
8,17 7,36 7,40] 8, 11 7,43 
8,92 6,88] 8,07] 8,85 8,11 
8,74] 9,58, 8,78 


8,03 
9,66] 8,70 
10,40} 9537} 
11,15|10,044 
11,89jf10,71 
12,63]11,37 
13,35112,04; 
14,12112,71] 
14,86 


8,81 
9555 


11,79 10,81 
12,311,498 
13,27 12,16 
14,01 12,8 

14,75 13,51 


— r 4 


117,83 


13.38 
15,61 


16,35 
17,09 


15742 


18,48 14718 
16,15 


16, 22 14,86 
16,96 15,54 
17,69 16,22 
18, 316, 89 
1951717557 
19,91(18, 2. 


16,0616, 76016, 13 17,62 
18,8016, 73118, 50016, 80 
19,327, 4019, 241747 
20,0618, 0719, 98018, 15 
20, 81018, 73120, 18, 82420, 64 18, 92 
21,5519, 4021, 4619, 4921, 38 19, 60 
22, 2920, % 22,2120, 17 


19,82 
20, 56 
21,29 


22,1220, 27 
————ůů — — — 


e r 


GW 
* 


22,76 
23,50 
4523 
24597 
25570 
26,43 


23,0420, 7422, 95020, 8422, 85 20,94 
23,7821, 41023, 69% 1,5 123,59 21,0 
24,5222, 0824, 4322, 19124, 33½2, 30 
25,27] 22,7525, 2,8625, 0 2, 96 
26,0023, 4225,91 23, 5325, 8023, 6. 
26, 75024, 926, 65024, 2026, 5 4 24, 31 
274924, 762), 394, 87127, 28 24.99 


28,2425, 4328, 1325, 5528, 015, 6) 
8, 98026, 09128, 8726, 22428, 7526, 3. 
29,7 346, 76129. 6 1126, 8929. 4927, 229,37 
0, 47137 43039, 3507,57 O, 2307, 70 3011 
31,21j28, 10]31,09128, 24430, 96128, 3830, 84 
31,9528, 7731, 8328, 9131, 6929, 08131, 7 


8,08 747 


10,32 9, 4610, 280 9,50 
11,06 10, 1311, 01010, 18 
11,7510, 86 


12,48]11,5 4 


I 3,90112,90 
14,6911 3,58 
16,89 


18,36 
19,09 


22,03] 


8,15 
8,82 


27,17|25,11 
2759025, 
28,6 4/26, 48 


27,15 


32,7029, 44432 5712945 093244312947 3832431 
33544030, 10 33˙3 139,25 33517130, 4033.0 
34,1830, 7734,05 
3459331, 44J34,7 


3219335, 40 
Dep.] Lat.] Dep.] Lat. Dep. Lat 
oO Min 4 1 


29,87 


30, 9333, 90031, 833,783 1,23 
1,60 34,64 3197 60 34,5 113 1,90 
3556732, 11035, 53132427035» 3832, 4335, 2432, 58 
36, 41032, 78136, 278 2, 9436, 1733, 11035, 98033, 2 
7501 362136, 86 33,7836, 72033, 9 


0,55 


48 Deg. 42. Degrees Fs 


7 


TRAVERSE TABLE. 


42 Degices 


[= | ep. 


38.64 


1 


Lat. 
——— 


o Min. I $-.- 
Lat.| Dep.] Lat. Dep. 


— — 


36, 13139, 9736, 3139, 81 


36, 80149, 71036, 98840, 55 
37,05 


37,90 


39439 
40,13 
40, 87 
41,61 8 
425,36 
43,10 
43,84 
44,59 

45733 
46,07 
46, 82, 
47,56 
48, 30 
49,05 
49579 


41,21 4417914141} 
45,7 1141, 89445, 5 3142,09 
46, 45/42, 56146, 26 2,76 
47, 18143, 2346, 99 


45,1547, 144,97 


46, 1751,07 
2446, 845 1, 


49,5 14,7749, 585456 
50,18 555 150,43 5572 
50, 88156, 28 51,1 56,03 


54,8760, 7055, 13460, 460 5, 40160, 21 


5445,81 
56,2162, 856 


65,3958, 88068, 1459, 1785 4,88[59, 464,62 
66, 145 9,5 5165, 8889, 8465, 6 1050, 13165, 35 
66, 88060, 22 


o Min. 
48 Deg. 


F 
— — — 


47 Degrees 


87 TRAVERSE TABLE. 
* — Degrees TY 
»PÞ 9 Min. N T 4 | = 
8 Lat. Dep. Lat. Dep. Lat. | Dep. Lat. Dep. 
1 | © 7 0,08]. 0,73 0,68 0,72 „69 0574 [0,65 
2 |: 1,46]. 1,361, 4601, 381,45 1,38] 1, *1,3e 
3 ! 2,19]. 2,05 2,18}: 2,06 | 25,18 2, 06 2,17] 2,07 
4 1.2, 92] 2,73 524 2,74 2,90 2,75 2,89 2,77 
8 3,5 3,4 ! 3,64 3543 | 3763 3» 44 3,61 3540 
6 4.31 409437] 4,74 435] 4413]: [+33] 4415 
715,14 4577 5710 4, 80 890 4, £2]: 5,06 4,84 
8. 5,85 57401 5,83 5, 48 5980 5551 5578 5553 
9 6,5 6, 14 6,55 6, 17 | 6,53] C, 19 6,50] 6,22 
10 7.310582. 7428 _ 7+251:6,88J! 7,22] 6,91 
— . — _ — — — 
11 8, 04 7,0 8,0107, of 7,981 7557]; 7595 27761 
i2 |. 8,78] 8, 18 8, 8.85 8,50 ö, 26 8,67] 8, ze 
13 þ 9,51 8,87 9447] 8,91 9,430 8,95 19,39] 8,99] 
14 10, 24 9,55 10, 20 9,2910, 15 976. 10,11] 9,68 
is 0, 97/10, 23 o, 9a to, 28110, 88 to, 32 10, 830, 37 
16 1, 7010, 9111, 68010, 96. 1,5001, oi, 5601, 0) 
19. 2, 43011, 5912, 38011, 6512, 331 f, 7002, 2807,60 
18 13,1612, 2813,11/12, 3313,05 12,39 1300j12,45 
19 13,8972, 96113, 84013, 02 3,7 813, 0813, 413, 14 
20, LA LZ S E E. 13,77914445113,83 
21 15,291 4, 39715, 23 4,4515, 1714,52 
22 15,00]! G, oaſi 3, 05% 5961551441 5,891 5,21 
23 156,75 15576116, 6875,83 16, 6115,91 
24. 17748016, 44 17,41 16,5 1733016, 60 
25 18,210, 13118, 13 446 18,0617, 29 
1261. 18,9 17,81 18, 17,89118,77117,98} 
| 27 19,66118, 5019, 58118, 50ſt 9,5o0[18,67 
28 99,1840, 319,2) oe 19,37 
29 t9,87021,03]! o, geo, 94/20,06f 
30 20,55Þ21 21,76 20, 6821 41,67 20,74 | 
31 11. 24422, 4901, 3442, 3 21,44 
32 159223,2 1/22, 03 23,110¼22,13 
33 4502 z2, 6123,94 22,71 23,8 22,82 
34 245751234 298244 66[23, 4024, 56023, 81 
35 [z5,60[23, 87125 48043, 98025, 394, og Jas, 2802 4, 20 


36 126, 3224, 58 2 4,666, 11024, 8126, ool24, 90 
37 27, 5657236, 948,356,845, 4726,73 25959 
* 27,566, 1647, 45126 
6,7 2428,29 26, 84 3.786,97 
40 $29,25127,288294 1312741129401 27553 28, 89/27,66 


55 29.98/27 ,96129,86/28,09]29,7 28,22, 29,62 28,35 
42 J30, 7a 8, 6430, 598, 7830, 46 8791 30, 342950 
43 J31, 45029, 3331, 3429, 46031, 1949, 603 1,06 29, 
44 $32, 18030, 0132, 05/30, 1531,91 30,29 31478304 
45 32,91 30,69þ32+77130,83þ32»64130,9732450,31312 
46 [33,643 1,37 133, 50 1,5 2033+ 3603 1,6633, 23/3 1,82 
47 134, 3732, 534.2303, 20134, og3 2, 3533,95 32,81 
48 $35; 10132, 454, 9682, 88034, 83, 434,67 33, 200 
49 135, 83033, 4 25569 33357135554(33»7 3Þ35+39 3390 


[_52 $36,57134» 103® EEE $135, 27134142036, 12134, 58 
© JDep. Des La. Pep. L Dep.) Lat. | Dep.| Lat. 
5 o Min. 2 . AE 

| 3 08 47 Deg. 46 Degrees 


TRAVE RSE TABLE. 


88.2 


= 
* 
* * 


49,7 
51519 


52,66 


51,93148 


78 


43 Degrees 
2 1 


7 


1. a. 


38,28 


49,0045, 6948, 80045, 91048, 60 
3146,38 49,5 3]46, 5949, 32 
50, 46/47, o6ls0, 2547, 28 


50,05 


50,4715 3,9050, 70 


5155 


41,9944, o6 


4 3, 30045151! 
44,05046,23 
44, 7 4 46, 95 
45,43147»07 
46, 12448,4 
46, 80949, 12 


co 


50,78 


5252349, 56152, 01 
5259560, 25152, 73180, 40 
53,6880, 94153, 4508 1,17 


7549149, 


48, 18850, 


5 
48,87151,29 


36,84 3852) 
37150 35596 


2 


— 


6,65 


39401137 , 34 
39,7338, o. 
40, 4838,73 
41,1639, 43 
42,0789, 9 41, 8940, 11 
40, 6142, 6240, 80 
41, 30433441, 49 


42,18 


2,6844, 79 42, 8) 
43,55 


511585490315 15395444915 1,4, 177,8) 


51,83], 35052, 075,1 


52731 Mir 


2350 


52,51 56,06 52570 55,85 53500 55,6 2 53725 


53,2056, 8 153, 4445 6, 58053, 69 
79 $57>77153»88]57>5 355 57,306 4, 3887, 0664, 6 
80 $58,51154,56J58,2715 4-81 58,0 66227 5757915532 


82 59,97 98587 59,73 {2255 
6 56 74 61960, 45150, 87e * Try 


5954 


6,3 


T0 


Dep. Lat, 525 T. Ex] — Lat. 


5 3» 94 


2 


Des, oc 
58,6268, 70 


5 
pk 


70,07 7768 


A 


E 


46 De = , 


— 


2 


M 


—— 


1 W—_— — - 


| n wy Degrees. i 
| 1 n n 1 2 45 Deg. 
8 a Dep. Lat. Dep. Lat. Lat. | Dep. Lat. [Dep. 


1 0% 0,71 "0,71Þ 6,51 0,71 
| 15 1,4% 1,4 1,41] 1,41 
2514 4,10] 2,13] 2,11] 2,12] 2,12 
2,85| 2,80] 2,84] 4,82} 2,83] 2,83 

3,57 3»59] 3555] 3+524] 3,54 355 

4,28 4,21 4326] 4422] 4,24 4,2 

«| 4591 4.97 493] 4495] 4,95 
5,61 5,68 5,63] 5,66] 5,6 
6,31 6,39] 6,34 6,360 6,3 
7,01] 75,10] 7,04] 7407] 7,07 


155 7,81] 7,744 7,78) 7,78 
1414 8,52 8,45] 8,49 8,49 
9711 9,2 9,15 9519 9,19 
99] 9,81 9,9 9, 86] 9, 90 9,90 
| 10, 68010, 56 10, 61 10, 61 
11,3601, 011, 31011,31 
125071, 972, oa, oz 
1 4,781 2,070 247 3112,73 
13,4903, 38 3, 4413, 

14,0291 4,20114,05Þ14, 14114,14 


14,91 14,78 14,85 1489 
18,628,491 5,5615, 56 
16,3369 16, 2616,26 
17,02 16,90 1997 16,97 
1 17750 175, 6817,68 
18, 461 8, 301 8, 3818,38 
19,1 19,01319,09119,09 
$19,891! 9,7 119, 80019, 80 
30,6020, 420, 5 1120,51 

21,121, 2102121 


21 „9202 1,92 
12,63 22,63 


— 


1 2, 211,63 22, 11 


N 225 * 85 
"fk | 4,3 255 


my 


6 624215 3571 455 23565 Moan 24404 24,04 


9545 1 14,42 4,5 24753 8852 4,642,724, 
0 


2590 
[- Bhs 2 4-19 26, 8,05 26,1026 1 
27722 Ws 17 TOA s 26, 99 267 26 87 26,8) 
2777807740 27,58 27,58 


aig 2794 [2.752 2.7,82]27, 
| IR ad. 8527,98, 83 = E 28,16 28,28/28,28 
54 78515 29,328,829, 74 29,7 25,1 291% 28,86 28, 99 28,95 
ab, 18 0,0 9535 29,90 972 29,8 29,57 29,70 29, 


6 [ITY * 
\D. 


| £30,8830,01830,6 59 Je 30, 27 30, 4100, 41 
2 5 581685770 31, 31,25 30,98 31,11 21,01 
4 57 2,23 1,40 4,16 35 315 68 31, 82.31, 82 
= 32,95 2710 32,817 31424 1755 32,38 32,5332, 53 


$3,52132,9433,3 $3523 33223 


| 45 if 4153.64 5 25 
. 3438636 24/33, 64834 194 33,94 
ö 21 Fe $5116 134115 55 84534 5 345 65 34,65 


2 452 $35 6) 35935 35335 
Dep.: Lak. 


45 


"TRAVERSE TABLE. 


in. 14 | 0G 


Dep. Lat. (Dep. 


44 Degrees 


6136, 98137, 80037, 15 
8137,68138, 5237, 85 


. —— 35775 
36, 29137, 9 36,45 


38, 38139, 23638, 55 
3950889, 9439, 25 
39577 40, 66 9595 
40,7741, 3740, 65 


| 67 48,1946, 5445·99 
47524148, 


6141, 742, 0841, 35 


41,8742,79 42. of 


36,22 


36,93 
37,6 


38, 35138 
39,06 
— 


40,4 


41,19 
41,90 


42,61 


42,57 i 
43526144,223, 4 
43,9644, 9344, 16 


4373242 
— 


44, 6645,65 44,8 


46,75 
7,4548, 50047, 66 
48,1549, 218, z 


11,93 


29,4019 709: 
20168, 38469, 
8,77 J0,91 
9.4751, 6369,78 1,32170,0 


50, 9452,01, 17 
5 1,64452»78]5 1,87 


44574 
5 


454 


5536146, 36045, 56146, 16 
46,0514707146, 26146, 87 
47,7946, 96147, 5 8 


(Tat: Dep. Lat. (Dep: Tat 


I 7 


6354,65, 395 4,9185, 1585,15 


— 57222156,07 56,81 56, 32956,57156,57 
56,777,527, o3Js7, 28057, 2 


49,0048, 5848, 7948,79 
422 49,28 49, 50149,50 


54+2 105 4,45154»45 
55»62]55,86155,86]- 


6p 
799068, 89 68, 2.9f68, 5 9j68,5 
5,59 69,50 56, 9869, 3069,30 


45 Degrees 


